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Competitive bids in Buffalo 
prove economy of 
CONCRETE FRAMES 
AND FLOORS 








Architects for Dante Place housing project were Backus, 
Crane & Love of Buffalo. Consulting engineer was James 
N. De Serio of Buffalo. General contractors were John W. 
Cowper Co., Buffalo, and Corbetta Construction Co., N.Y.C, 


In planning the Dante Place housing project, the Buffalo Municipal Housing 
Authority thoroughly studied frame and floor construction costs. First, they 
examined records of the New York City Housing Authority, a leader in the 
field. There more than 95 per cent of the multistory units were built with 
concrete framing. Second, they made preliminary designs which indicated 
concrete would permit substantial savings. Third, complete floor and 


column designs were prepared for each type of construction and submitted 
for bids. Four out of five contractors priced concrete lowest. 


a The Buffalo Authority therefore specified concrete frames and floors for 


the seven 12-story buildings to house 616 families—and saved more than 
$230,000 on framing costs alone. The concrete design also saved almost 


a full story in the height of each building, with accompanying savings 
in masonry, partitions, stairs, conduits and piping. 




















Concrete frame and floor buildings are low in first cost, require 
little or no maintenance and give long years of service. The result: 
low annual cost. Such buildings also are sturdy, durable, firesafe. 





PORTLAND CEMENT ASSOCIATION 


111 West Washington Street, Chicago 2, Ill. 
only in United States and Canada. 


A national organization to improve and extend the uses of portland cement and 
concrete ... through scientific research and engineering field work 
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Cover Story 


The luxurious and speedy liner seen passing the Statue of 
Liberty in New York is the S. S. United States, the Queen 
of the seas and holder of the transatlantic speed record. For 


more information about this beauty, turn to page 3. 


—United States Lines photo 

















COMING EVENTS 
OF INTEREST 
TO ALL 
MEMBERS 


May 20, Noon Luncheon Meeting 

Speaker: A. J. Carlson, Ph.D., M.D., former Director, De- 
partment of Physiology, University of Chicago. 

Subject: “Our Food and our Future.” 

Dr. Carlson will speak on the ever growing problem of 
population versus the supply of food. The population of the 
world is increasing year by year at an alarming rate and the 
question of feeding this population is a matter of grave con- 
cern. How will this problem be solved, or will it be solved? 
The speaker may be able to answer this question. 


May 25, Annual Spring Dinner 

Speaker: Virgil E. Gunlock, Commissioner of Public 
Works, City of Chicago. 

Subject: “The Business of Building a Big City.” 

Place, Furniture Club of America; time, Fellowship— 
5:30, Dinner—7:00. 
See page 6 for complete details. 


August 15, Golf Tournament 
Place, Chevy Chase Country Club, Wheeling, Illinois. See 
page 18 for complete details. 





WSE’s Dining Room 


will be closed during June, July 
and August, due to the construc- 
tion necessary for the Society’s 
expansion program. The Dining 
Room will reopen early in Sep- 
tember. 


The Bar will remain open all 
summer. And remember, the Bar 
is a good place to relax during 
the hot summer months. 

















G-E MOTORS AND CONTROL 
GIVE LONGER SERVICE 


Used together, G-E motors and 
control reduce expenses and 
guard against production breaks. 
In every G-E Tri-Clad* motor 
you get built-in protection with 
a one-piece cast-aluminum rotor. 


G-E motor starters give extra 
long life and cut maintenance 
costs too. Plastic block keeps 
windings protected. Silver tips 
outlast ordinary contacts, stand 
up on toughest “‘start-stop” jobs. 
G-E MAGNETIC STARTERS with ac- Contact your nearby G-E Ap- 
cessible terminals and panhead paratus Sales Office or Author- 
screws make connections fast. ized Distributor. 64€-21 
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G-E TRI-CLAD MOTOR FEATURES: 1-Cast-iron construction; 2-Formex* 
wire windings; 3-Enclosed bearing that can be relubricated. 
*Registe:ed trade-mark of General Electric Company 
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World's Foremost Passenger Vessel 








The S.S. United States 











It may be interesting to explain some 
of the background leading up to the 
decisions by the Government to build 
ships which have national defense fea- 
tures included in their basio design. 


During, and after the termination of 
World War II, the Armed forces in this 
country learned several lessons in re- 
gard to the levels at which our Merchant 
Marine must be maintained if the United 
States is to be able successfully to 
maintain its own security and, at the 
same time, contain and defeat the ag- 
gressive actions of any potentially un- 
friendly nation in other parts of the 
world. The lesson pertinent to this dis- 
cussion was that this country was sadly 
lacking in large, fast vessels capable of 
rapid conversion into troop transports. 
The few vessels which were available, 
including those loaned to us by our 
allies, were discovered to be lacking in 
vital defense features, and, because of 
their inherent design as passenger ves- 
sels, were also found to require costly 
and lengthy alterations before they could 
serve as transports at all. An examina- 
tion of rentals paid to foreign vessels, 
including costs of conversion and recon- 
version, further showed that it was finan- 
cially uneconomical to depend on the 
utilization of foreign-flag vessels under 
war conditions. 


The foregoing, plus the possibility— 
even probability—that any future war 
might find friendly foreign nations un- 
able to make available their own vessels 
for the transport of American soldiers 
to critical areas throughout the world, 
convinced the United States Navy and 
the Maritime Administration that in any 
future merchant construction considera- 
tion should, of necessity, be given to the 
addition of national defense features. In 





Mr. Benzenberg, Senior Coordinator, Hull Division, 
Gibbs and Cox, Inc., New York, N.Y., gave this 
talk on January 26, 1953, before the Western Society 
of Engineers at the Society’s Headquarters in Chicago. 
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By E. E. Benzenberg 


making this decision it was recognized 
that the addition of such features would 
penalize the shipowners from the stand- 
point of initial construction costs. For 
that reason it was agreed that the Gov- 
ernment, through the Maritime Admin- 
istration, should contribute funds toward 
the construction of defense features in 
such vessels. 


In March, 1946, the United States 
Lines decided that it would be advisable 
to build an additional large passenger 
vessel to supplement the service offered 
by the S. S. AMERICA, and Mr. W. F. 
Gibbs, head of the firm of Gibbs & Cox, 
Inc., was chosen as the designer. In 
preliminary meetings with Govern- 
mental agencies it was agreed that the 
vessel should be designed and con- 
structed basically as a Naval auxiliary. 


As such, high speed, safety, long range 
of operation, and rapid convertibility 
from a commercial vessel to a troop 
transport were of prime importance. Its 
commercial use as a passenger vessel 
was of secondary importance. 


The design of a large transatlantic 
liner is by no means an easy task, since 
it is necessary to deal with a dozen or 
more Governmental agencies and regu- 
latory bodies in addition to the owners. 
The S.S. UNITED STATES project was 
further complicated by the interjection 
of hard and fast requirements of the 
Maritime Administration, one of the 
first of which was that Gibbs & Cox 
initiate and maintain high standards 
of security throughout the develop- 
ment of the design, the construction, and 

(Continued on Page 4) 





—Photo courtesy United States Lines 


A view of a sitting room of a suite aboard the S. S. United States 








(Continued from Page 3) 


ultimately the operation of the vessel. 

Navy fire protection regulations pro- 
hibit the use of wood, and stipulate that 
all materials used must be fire-resistant. 
Had the UNITED STATES been de- 
signed for use exclusively by the Navy 
the problem would have been relatively 
simple. But since it had to be used as a 
passenger ship the designers were forced 
to carry on extensive investigations and 
tests in order to locate or develop ma- 
terials meeting the Navy fire protection 
requirements, and which could, at the 
same time, satisfactorily replace non- 
fire resistant materials normally used in 
passenger vessels. 


The U.S. Coast Guard is the control- 
ling agency over commercial vessels, and 
its requirements for fire protection had, 
therefore, to be included in the design. 
Under their regulations, then in effect, 
passenger ships in this country could be 
built in conformity with either of two 
standards of fire protection. One, the 
lower standard, to which all American- 
flag ships are designed and built, ex- 
ceeds the requirements of the 1929 In- 
ternational Convention of Safety of Life 
at Sea; the other, to which no merchant 
vessel had ever been built, sets much 
higher standards, as established by Sen- 
ate Report 184. In order to meet the 
Navy requirements the decision was 
made to use the higher standard as es- 


tablished by Senate Report 184. 


The Coast Guard suggested a double 
check on the tests that were the basis 
of the high standards set forth in Senate 
Report 184. For this purpose, the Coast 
Guard, with the active cooperation of 
Gibbs & Cox and a number of outside 
firms, constructed on the premises of 
the Bureau of Standards a typical three 
person stateroom, together with portions 
of adjoining rooms. Placed therein 
were all of the clothing and accessories 
that three persons would normally take 
on a transatlantic voyage. Since the 
purpose of the test was to determine the 
temperature rise in the room if a fire 
were to start accidentally, and entirely 
consume its contents, the clothing was 
purposely scattered to insure complete 
combustion. An abnormal condition was 
thus established, with the knowledge 
that a far less dangerous fire hazard 
would exist under normal conditions. 


The results of this fire test solved 
many problems, the most important of 
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which was that all staterooms should be 
furnished with materials which would 
not propagate a flame. This justified the 
previously thought-out design details 
proposed by Gibbs & Cox in the use of 
fire resistant mattresses, drapery ma- 
terials and upholstery, and, more im- 
portant, in the elimination of the highly 
inflammable kapok type of life preserv- 
ers. In order to carry out this program, 
the designer, in the interest of expedi- 
tion, worked jointly with the Coast 
Guard in the development of specifica- 
tions which could be used in determin- 
ing whether or not fabrics and other 
materials could be classed as fire resist- 
ant and thus used on the vessel. 

Since there was a very limited num- 
ber of fabrics which could meet these 
specifications, it became necessary to re- 
sort to treating fabrics with a durable- 
type fire-retardant chemical. Although 
there were numerous chemicals on the 
market, all but two were hygroscopic, 
and could not be used aboard ship. 
Durability of treatment was essential in 
order to insure maintenance of the flame 
retardant properties even after repeated 
washings or dry cleanings. This treat- 
ment was successfully developed and ap- 
plied, with the result that many fabrics 
which had previously been highly in- 
flammable, such as cotton batting used 
in mattresses, and decorative fabrics, 
will not, aboard the S. S. UNITED 
STATES, sustain combustion. One of 
the outstanding results is the substitu- 
tion in all life preservers of a non- 
inflammable glass fibre material for 
the previously used highly inflammable 
kapok. 

One of the toughest problems was that 
of finding an oil paint that would con- 
tain a fire without the flame “flashing” on 
the bulkhead, as happened in the unfor- 
tunate fire aboard the S. S. NORONIC 
in Canada. Representatives of all of the 
leading paint companies were assembled 
and presented with a request that they 
do everything possible to work out a so- 
lution. All but one reported that they 
had been working on the problem for 
years with no success. One firm, how- 
ever, developed a paint to which a flame, 
at a temperature of 2,300° could be ap- 
plied, and then removed, without the 
fire continuing. 

When it came to choosing the proper 
deck covering, bearing in mind the dual 
purpose of having a decorative as well 
as fire resistant covering, well over 





100 different types were examined and 
tested. 

The technical work was, of course, 
proceeding concurrently with all the in- 
vestigating and testing of materials. The 
design of any large vessel, particularly 
one which will operate in the North 
Atlantic, is a difficult and complicated 
task. It represents the combined engi- 
neering efforts required in designing a 
cantilever-type bridge, a first-class hotel, 
and a public service power house, plus 
those required in designing a sturdy 
watertight hull capable of operating in 
waters where tremendous waves, ranging 
in length from 300 to 600 feet, are often 
encountered. Added to this is the re- 
quirement that the vessel remain upright 
and stable. 

Inherent in the design work was the 
requirement that the beam and length 
be limited to permit its passage through 
the Panama Canal. Were it not for this 
limitation, the S. S. UNITED STATES 
might well have been the longest and 
largest vessel in the world. 

In order to arrive at the best hull 
form, models were built and extensive 
tests carried out in tanks simulating the 
vessel’s operation in varying sea condi- 
tions. Such tests also included model 
testing of the vessel in a wind tunnel 
to insure the best flow of air over the 
hull and superstructure in relation to 
the stack. 

The structure of a vessel of this mag- 
nitude could not be judged by ordinary 
standards since allowances had to be 
made for the dynamic effects and severe 
rocking strains to which the vessel would 
be subjected. This had to be done with 
a minimum weight and a system of 
framing which would dispose the ma- 
terial to the best advantage. 

In conjunction with this, the highest 
class materials had to be used. In order 
to minimize vibration, extra stiffness 
was required in the forward and after 
ends to resist the forces imposed on the 
vessel when running into heavy seas. The 
extensive use of welding aided in re- 
ducing weight and resulted in the con- 
struction of a vessel with its sides as 
smooth and slick as a private yacht’s. 
The designers and builders of machinery 
have been advancing in the art of de- 
veloping more powerful engines, yet the 
weight of such equipment has been— 
over a period of time—gradually re- 
duced. Since the machinery was located 
at a low level, it became necessary to 


May, 1953 








seeps 














ind 


‘se, 
in- 
‘he 
rly 
rth 
ted 
igi- 
ra 
tel, 
lus 
‘dy 
in 
ing 
ten 
re- 


the 


ith 
na- 


est 
ler 


ter 





ak ier 








MIDWEST ENGINEER 


reduce the topside weight radically. The 
use of aluminum helped reduce the top- 
side weight, and had an added advan- 
tage since the lower modulus of elas- 
ticity of the material permitted the 
omission of expansion joints, which are 
always troublesome. 

Riveting of the aluminum superstruc- 
ture was necessary. These rivets, strange 
as it may seem, were stored in deep 
freeze units and driven cold, which is a 
radical departure from the method of 
driving red-hot rivets. 

In order to meet Navy standards, 
and to reduce topside weight, all wooden 
deckings were eliminated from the 
weather, or exposed decks. A Neoprene 
Latex plastic decking was substituted. 
This, it might be added, is an innovation 
in a passenger ship, being the first time 
wooden decks have been completely 
eliminated in any passenger vessel. 

Since the UNITED STATES was de- 
signed as a naval auxiliary, there was 
specified a standard of safety in regard 
to stability and sub-division that far ex- 
ceeded our then-present minimum laws 
as well as the laws which have been re- 
cently enacted as a result of the Inter- 
national Conference of Safety of Life at 
Sea held in 1948. 

As a further means of protecting the 





passengers, the ship was provided with 
a Safety Room. This space, which is 
akin to the Damage Control Center on 
a Naval vessel, is the focus for safety 
features and in the event of an emer- 
gency the complete picture of the ship’s 
condition can be seen at a glance and the 
necessary counter-measures taken and 
instructions given. 

The arrangement of the ship was, in 
itself, a problem when one considers that 
there must be provided, for approxi- 
mately 2,000 passengers and 1,000 crew 
members, all of the facilities available 
normally to them within their own home, 
towns and cities. 

During the course of developing the 
arrangements, constant consideration 
had to be given to the ultimate use of 
the vessel as a troop transport. Its de- 
sign as completed makes it possible, 
when converted, to carry from 12 to 
14,000 troops—close to a full division. 

The vessel has 26 public spaces, 
which, during operation as a passenger 
vessel, are useful only as passenger 
recreation and pleasure areas. These 
spaces, however, have been carefully 
designed and laid out for specific uses in 
the event conversion to a troopship be- 
comes necessary. 

Consistent with developing a modern 
design, air conditioning was provided 
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—Photo courtesy United States Lines 


A view of the First Class Cocktail Lounge aboard the S. S. United States 





for all accommodations, crew and pas- 
senger alike. The design provided for 
individual control of temperature in 
each room. This was accomplished by a 
chilled water system, with a cooler serv- 
ing a bank of rooms and with each room 
having its individual heater, usually lo- 
cated overhead behind a hinged panel 
in the bathroom. 

In spite of the fact that the require- 
ments for fire protection limited the 
choice of decorative materials, a pleas- 
ing decor has been created by the in- 
terior decorators, Smyth, Urquhart and 
Marckwald. It is definitely not gaudy 
and can be best described as typically 
American. The furniture, again in the 
interest of saving weight, is made entire- 
ly of aluminum and the upholstery used 
has been treated for fire resistance. 

The propulsion machinery installa- 
tion, representing the combined efforts 
of numerous designers, manufacturers 
and the shipbuilder, is the last word in 
very modern high pressure, high tem- 
perature machinery. It is so efficient that 
it permits the ship to attain high speeds 
while using even less fuel than is ex- 
pended in other passenger vessels of 
comparable size at much lower speeds. 
This means that the S. S. UNITED 
STATES, as a troopship, could in a very 
short time deliver a division of troops to 
almost any port in the world and return 
to the United States, a round voyage of 
about 10,000 miles, without stopping for 
fuel, water or supplies. 

In order to make the vessel self-suffi- 
cient in its operation, not only as a pas- 
senger vessel but particularly as a troop 
transport, distilling plants have been 
provided to furnish the purest type of 
water required for the operation of the 
boilers and for drinking purposes. 

The electrical phase of the design was 
an unusually complex and important 
one, particularly because of the impor- 
tant role electric power plays in the op- 
eration of the ship, its safety, and in 
providing facilities for the comfort and 
convenience of the passengers. 

Unlike a hotel the S. S. UNITED 
STATES cannot obtain electric power 
from a station miles away. It must gen- 
erate its own power, and must maintain 
a service so reliable and flexible that 
there can be no failure even in the case 
of a shut-down of one or more of its 
generators, or of a circuit interruption 
to some of its feeders since no modern 


(Continued on Page 13) 
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Don't Miss the Highlight of WSE's Year! 





ANNUAL SPRING 
DINNER 


MAY 25, 1953 


VIRGIL E. GUNLOCK: SPEAKER 


MEMBER OF WSE 
COMMISSIONER OF PUBLIC WORKS, CITY 
OF CHICAGO 


SUBJECT: “THE BUSINESS OF BUILDING A BIG CITY” 
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——Atomic Energy 
Its Hist 





ory and Development 








Many of you, no doubt, have heard 
one of the several stories about Michael 
Faraday’s discovery of the principle of 
the electric generator. It seems that 
some of the more practically minded 
gentlemen of the day wanted to know 
what it was good for. , 

“Well,” Faraday is supposed to have 
said, “some day you may be able to tax 
it.” 

Last year the electric utility com- 
panies in this country paid over a bil- 
lion dollars in taxes. 

And that is why all of us should have 
an interest in Atomic Energy. We are 
already being taxed for it. 

Since 1940 Congress has appropriated 
over 8 billion dollars for atomic energy 
in this country. Almost one and three 
quarters billion of these 8 billion dollars 
are being spent this fiscal year. 

And you are paying for it. 

More that that—it is estimated that 
5 per cent of the total scientific and en- 
gineering population of the country is 
engaged in atomic energy work. 


What Have We To Show? 


Now, you may ask, in view of all this 
effort and this vast expenditure of 
money, what have we to show for it? 
Where do we stand with respect to 
realizing something on our investment. 

Curiously enough, we stand to realize 
something on our investment, in one 
way we may not seem to have realized 
very much. We have exploded some 20 
or 25 atomic bombs. We have produced 
a sizeable quantity of radioactive iso- 
topes for use in medicine and industry, 
and, we have produced a few—probably 
a few hundred—kilowatthours of electri- 
city, the latter only on an experimental 
basis. We have built no atomic power 
plants as such. Last week in Nevada, 
we blew up a frame house and only 





Mr. Kramer is Editor, Power Engineering magazine. 
He was an observer during the Bikini A-bomb tests. 
Mr. Kramer gave this talk before the Junior Division 
of the Western Society of Engineers at the Society's 
Headquarters on March 24, 1953 
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By Andrew W. Kramer 


partially destroyed another. This for 
about 614 billion dollars. 

Don’t be misled by this apparently 
poor showing, however. The picture is 
not as dark as it might seem. The main 
reason why we have no atomic power 
plants or atomic engines today is be- 
cause it is hard to make atomic engines 
—very much harder, it seems, than to 
make atomic bombs. In fact atomic 
bombs are absurdly easy to make. All 
you need is to have two pieces of Ura- 
nium-235 or plutonium, one in each 
hand, and suddenly bring them together, 
as fast as you can. The only trouble 
with this method is, you would never 
know whether you succeeded, if you did. 

It is not only difficult to make nuclear 
power plants but until quite recently, it 
was not completely clear to people con- 
nected with the effort why we—or any- 
one else—might really want to build nu- 
clear power plants. After all, we do 
pretty well with our coal and oil-fired 
power plants, and we have plenty of 
those kinds of fuel. Most of the utility 
people talked against atomic power 
plants—they were sure such plants could 
not compete, on an economic basis, with 
conventional fuel-fired plants. 

Briefly, it is taking a cold war to give 
motivation to the development of nu- 
clear reactors for power, much in the 
same way that it took a hot war to give 
motivation and point to the develop- 
ment of the first atomic bomb. 

Before discussing the details of some 
of the nuclear reactors, I would like to 
redirect your attention to the funda- 
mental facts underlying nuclear fission, 
which explain on the one hand why re- 
actors are hard to build and on the 
other hand why it is taking the pressure 
of a cold war to force on us the so-called 
peacetime benefits of atomic energy. 

One of the simplest ways of explain- 
ing nuclear energy is to compare a nu- 
clear fire with an ordinary chemical 
fire—or if you will, a nuclear reactor 
with a coal furnace. As all of you know, 


ordinary combustion is a chemical re- 
action. It involves merely a rearrange- 
ment of extra-nuclear electrons. 

Prior to December 2, 1942, all man- 
released energy was of this kind—that 
having to do with the rearrangement of 
the electrons in the outer orbits of the 
atoms. When you burn coal, an atom of 
carbon combines with two atoms of oxy- 
gen. 

When three atoms combine in this 
manner, the resulting mass is just a little 
bit less than the mass of the sum of the 
three atoms separately. Not very much, 
indeed, it could never be measured, but 
the loss of mass manifests itself in the 
emission of radiant energy. As you 
know, when you burn a pound of good 
coal you liberate some 12,000 B.T.U.’s, 
assuming good combustion. In the for- 
mation of carbon dioxide, each molecule 
liberates 1.5 electron volts. 

Note that when | refer to the energy 
release of a molecule I don’t use the unit 
B.T.U. The B.T.U. is far too large. an 
energy unit to use in dealing with the 
energy of individual atoms or molecules. 
The electron volt—which is not a unit 
of potential but of energy—is much 
more convenient. So, then, when two 
atoms of oxygen and one of carbon com- 
bine to form a molecule of carbon di- 
oxide, 11% electron volts of energy are 
released. This energy release is in ac- 
cordance with Einstein’s famous equa- 
tion E = MC? where C represents the 
velocity of light. 

Now, normally when you have a mass 
of carbon and oxygen together nothing 
happens until you raise the temperature 
of at least a small part of the mass to a 
high temperature— the kindling temper- 
ature. When you do that, what you do 
in effect is to impart greater velocity 
to the random movement of the atoms. 
When some of them get to moving fast 
enough, some of the electrons are 
knocked out of the outer orbits of the 
atoms and the combination mentioned 

(Continued on Page 8) 
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(Continued from Page 7) 
previously takes place with the resulting 
liberation of energy. This energy is ab- 
sorbed by the adjacent atoms, thus im- 
parting further velocity to them, again 
causing electrons to be removed from 
some of the atoms. It is easy to under- 
stand that once a sufficient number of 
atoms have released energy in this way, 
the entire mass will become involved, 
and so a chain reaction is obtained. 

This is a somewhat cumbersome way 
of explaining what happens when you 
light a coal or wood fire, but it is well 
to remember that this process of energy 
liberation depends upon the Einstein 
equation in just the same way that the 
nuclear reactions in atomic explosions 
depend upon it. 

Until Fermi started his knob-shaped 
nuclear pile at the University of Chi- 
cago on December 2, 1942, as I said, all 
our energy was the result of these elec- 
tronic rearrangements. 

In the meantime, however, it had be- 
come known that much greater stores 
of energy resided in the nuclei of the 
atoms. How we knew that is a long 
story beginning in 1895 with Roentgen’s 
discovery of X-rays and extending all 
through the first four decades of this 
century, but there is not space to go 
into detail. A few facts however, may 
be of interest. 

As all of you know, the discovery of 
radioactivity first made scientists real- 


ize that the atom was not the simple 
indivisable entity it had been thought 
to be. The release of almost inconceiv- 
able amounts of energy from radium, 
day after day, year after year, indicated 
that the atom was a complex structure, 
and this knowledge set off a tremendous 
amount of research and experiment. 

In time, it was found that the nucleus 
of the atom was itself a complex struc- 
ture containing various kinds of par- 
ticles carrying positive and negative 
electrical charges. At first it was 
thought that the nucleus contained only 
two kinds of particles—protons, carry- 
ing positive charges, and electrons, 
carrying negative electric charges. 

The proton and the electron were 
known to have approximately equal 
but opposite charges but the mass of the 
proton was known to be some 1800 
times greater than the mass of the 
electron. 

According to this theory, the simplest 
of all atoms was the hydrogen atom 
which consisted of a single proton as 
the nucleus, with one external electron 
traveling around it in an orbit. 


This theory is still valid. 


The next atom in the scale of atomic 
weights is the helium atom. This was 
thought to consist of a combination of 
four protons and two electrons in the 
nucleus and two external electrons in 
outer orbits. 
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Electrically, this atom is balanced— 
neutral. 

As far as the nucleus itself is con- 
cerned, there is an excess positive 
charge, and since like charges repel, 
it is difficult to understand how such a 
nucleus can hold together, even though 
the excess positive charges are balanced 
by the negative charges of the two 
external electrons. 

Remember, like charges repel each 
other in accordance with the inverse 
square law—when the particles are very 
close together, the repulsion between the 
particles is relatively enormous. How, 
then, is it possible for the four protons 
to remain in the nucleus in this fashion? 
Whatever the real explanation is, —and 
we are not sure—it is evident that at 
very short distances, another kind of 
force predominates—an attractive force, 
which holds the particles together de- 
spite the Coulomb repelling force. 

It is very much as if the particles were 
coated with an extremely strong sticky 
glue. Once they are actually brought in 
contact they stick together, even against 
the repelling force. 

With this kind of a nuclear structure, 
it was thought that if high speed pro- 
jectiles could be shot at atoms, it might 
be possible to smash the nucleus so that 
the bond between the particles would be 
broken, and they would fly apart. 

And so, this was tried out in many 
different ways. The projectiles, of 
course, had to be small, so at first we 
used the particles which were thrown 
off spontaneously by radioactive sub- 
stances, such as radium. These were the 
alpha particles. 

Later, electrons and protons (ionized 
hydrogen atoms) were accelerated by 
high electric potentials in vacuum tubes 
and then used to bombard all sorts of 
atoms. 

The difficulty with this method was 
that as the charged projectiles came 
close to the nuclei of the atoms, the 
powerful repelling force of the nuclei 
deflected the projectiles, and only oc- 
casionally, with a head-on collision were 
we able to actually hit a nucleus. When 
such head-on collisions were achieved, 
the thing that we hoped would happen, 
actually did happen. The process, how- 
ever, was extremely inefficient and much 
more energy was needed to speed up the 
particles than was obtained from the 
nuclear disintegrations. You see, with 
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say a million projectiles, we would only 
hit one nucleus. 

In the meantime, other theories of 
nuclear structure were being considered, 
one of which was of great theoretical 
interest because it suggested the possible 
existence of an entirely new undiscover- 
ed particle—a particle that was believed 
to result from the neutralization of the 
electric charge of a proton by an elec- 
tron, leaving a neutral, uncharged part- 
icle having unit mass. This theory was 
advanced by different investigators as 
early as 1920. 

The actual discovery of the neutron, 
however, did not come until 1932, 
when James Chadwick, in England, 
showed that certain radiations which 
others had observed but not understood, 
were actually streams of neutrons—neu- 
trons which had been knocked out of 
nuclei by the heavy alpha particles from 
radium. 

The discovery of the neutron was an 
event of world shattering significance 
although at the time it received little 
notice. For the first time, scientists had 








a particle which would not be repelled 
by the powerful positive charge on the 
nuclei of all atoms, and they began, at 
once, to use it in all sorts of ways. At 
the same time the discovery of the neu- 
tron gave us a new and better concept 
of the structure of the nucleus. Instead 
of having electrons, as such, in the 
nucleus, now we had neutrons. On the 
basis of this concept, the helium atom, 
which I mentioned a while ago, has two 
external electrons in the outer orbit, 
and a combination, in the nucleus, of 
two protons and two neutrons. Of 
course, you can still think of the neutron 
as a proton which has swallowed an 
electron, but in many ways this new 
concept of the nucleus is more satis- 
factory. 

Among the many elements which were 
bombarded was Uranium, the heaviest 
and most complex of all natural ele- 
ments. 

Before I go further, I might call your 
attention to another aspect of nuclear 
structure that the neutron concept clari- 
fied. That is the explanation of isotopes 





—elements with the same chemical 
properties but of different atomic 
weights. The simplest isotope is the first 
isotope of hydrogen—heavy hydrogen 
—known as deuterium. The nucleus 
of this atom consists of a proton and a 
neutron. Now, remember, it is the num- 
ber of protons that determines the num- 
ber of external electrons, hence the 
chemical properties of the element. 
There is another isotope of hydrogen, 
one consisting of a proton and two 
neutrons. This is called tritium, and it 
has considerable importance at the pres- 
ent time. 

As you all know, there are only 92 
natural elements. Hydrogen is the sim- 
plest, with one proton, and Uranium, 
with 92 electrons, the most complex. As 
we go up in the periodic table, the num- 
ber of protons in the nucleus increases 
by one with each element. 

The number of neutrons, however, 
varies considerably. In the lighter ele- 
ments, the number of neutrons is equal 
to the number of protons but as we go 

(Continued on Page 16) 
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America’s Urgent Need 
for Modern Industrial Exhibit Facilities 


N last month’s MECHANICAL ENGINEERING, I made reference to the great industrial expositions which 
were held during late summer and early autumn in Germany, England, and Italy. 


One of the most notable features of the exhibits, especially those at Hannover and London, was the 
extent and character of the exhibit halls and grounds in which the shows were staged. These have no 
parallel in this country. 


West Germany, determined to make Hannover the logical successor to Leipzig as the recognized locale 
for commercial and industrial fairs, has created an exhibition ground fifteen minutes by taxi from 
the center of the city, comprising several acres of land, nine buildings of the most modern character, 
and over 700,000 square feet of exhibition space. Every possible facility is available for the expeditious 
handling of even the heaviest equipment, in and out. At the Continental Machine Tool Exhibition, there 
were no less than twelve separate restaurants in operation to handle the capacity crowds. Tramways 
and buses provided direct access to the grounds, and a vast parking lot was available. 


Olympia, which is London’s counterpart, is less spacious, but hardly less impressive. Housed in a 
single great building on Knightsbridge near the very heart of London, its galleries, as well as its main 
halls, are designed to take heavy floor loads. Within or immediately adjacent to Olympia are railroad 
sidings with loading docks, a station of the London Underground rapid transit, several restaurants 
and meeting halls, and a large and completely modern ramp-type parking garage. 


Even Italy possesses, in the great Turin exhibition hall with a wholly unobstructed main floor area 
in excess of 165,000 square feet, exhibition facilities which are superior in many respects to anything 
we have in this country. 


It is shocking that the United States, the world’s greatest industrial nation, possesses no facilities for 
industrial exhibits which begin to parallel either of these. In the coming struggle for our share of the 
world’s business, this defect should be remedied. 


New York would be an ideal locale for a permanent fairground comparable to that of Hannover. 
So would Chicago and Detroit. 


Certain groups in this country are already studying the possibility of developing interest in financing 
and constructing such an exhibition space, either among hotelkeepers and others who might benefit by 
the crowds which public exhibits attract, or perhaps among municipal, state, or federal governments. 


Engineers have what the actuaries would call an insurable interest in such a venture, for there is 
perhaps no greater stimulus to engineering development and constructive redesign of product than a 
periodic industrial exhibition. Any sound program for the establishment of a great exhibition center 
within our borders deserves support, especially from a profession such as ours, to which industrial 
exhibitions are largely directed. 


FREDERICK S. BLACKALL, Jr., President 
The American Society of Mechanical Engineers 


(Reprinted from an editorial in Mechanical Engineering, March, 1953) 
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_ The Case of the Vibrating Stack 








This case had its begining in a report 
dated 1937 from a field construction 
engineer on the island of Bahrein in the 
Persian Gulf. The report was brief, 
merely that the stack for a heater on a 
Thermal Cracking Unit had developed 
an alarming sway, and that permanent 
guys had to be installed. 


This stack, 3’ x 90’, had been designed 
as a self-supporting unit for a 100 m.p.h. 
wind. A quick check on the design basis 
showed no errors, so other causes were 
looked for. Bahrein was sandy, so the 
foundation was not solid. But rock was 
just under the sand and the foundation 
rested on the rock. The stack had been 
shipped in two pieces, and field riveted. 
That must be it. So the guyed stack gave 
no more trouble. 

Then a report dated December 3, 1940 
came from England in connection with 
a 6’-6” x 130’ stack on a dehydrogena- 
tion unit. 

In this case the stack had just been 
erected when a storm came up with 
winds checked at the Meteorological De- 
partment as being a maximum of 45 to 
50 m.p.h. The stack vibrated 714” each 
side of perpendicular based on transit 
measurements. It was particularly noted 
that in bending, the stock ovaled. So it 
was decided to weld stiffening angles 
around it at intervals and attach perma- 
nent guys 90 feet above the base. 

From an office report dated April 28, 
1941 I quote: “A thorough study of all 
the literature and periodicals for the past 
25 years listed in the Engineering Index, 
The Applied Arts Index, the U. S. Cata- 
log, and a search in the card index files 
of all the major libraries in Chicago on 
the subject has disclosed only three 
articles in periodicals that made any at- 
tempt to work out the problem of vibra- 
tions in stacks, and these articles, two 
of which were in Beton & Eisen in 1928 
and one in the Engineering News Record 
of 1934, were not definite in their con- 
clusions.” . . . “All of the facts herein- 
before outlined bring us to the conclu- 
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sion that the foundation was put on soil 
that was inadequate. At 50 m.p.h. the 
maximum toe pressure under the foun- 
dation was around 1100 pounds per 
square foot, and apparently the soil 
couldn’t take this amount for the stack 
rocked back and forth, and the founda- 
tions with it.” 

However, the matter did not rest 
there, for we were assured from England 
that their soil was not poor and it must 
be our stack that was wrong because 
although it was designed to deflect 4.36 
inches for a wind pressure of 25 p.s.f. 
with a 100 mile wind, actually a 50 
m.p.h. wind with only 6.25  p.s.f. 
resulted in 714” deflection each side. 

So studies were made to determine the 
natural period of vibration of the stack, 
by an approximation method, based on 
the article in Beton & Eisen. 


Also the Engineering News Record 
article mentioned Von Karman’s work 
on eddy trails and gave a formula for 
the frequency of eddies from a cylinder 
as being 


F=0.27V 

D 
where 
F—Frequency 
V=Velocity of wind m.p.h. 
D=Stack diameter feet 
Calculations indicated a frequency of 1.6 
vibrations per second as the natural fre- 
quency of the stack. This corresponded 
with the wind frequency for 40 m.p.h. 
for this 6’-6” x 130’ stack. So there was 
apparently some resonance set up at the 
particular wind velocity of 40 m.p.h. 


Then Sir James Jeans’ book Science 
and Music, published in 1939, was read 
in pursuit of information about temper- 
ing a piano, and in it were found pic- 
tures showing the eddies resulting when 
an obstacle was drawn through water, 
and also a reference to wind whistle. 

The book says that experimentation 
has shown that whenever wind passes 
over a distance equal to 5-2/5 times the 
diameter, a whirlwind is formed, making 
it possible to calculate what the pitch of 
the note is. For instance, we might be 
sailing on the ocean with a 40 m.p.h. 


wind blowing through rigging made up 
of 144” ropes. Arithmetically we easily 
find that the rate of 40 m.p.h. is 704 
inches per second. The wind, therefore, 
traverses 1408 diameters of the 14” rope 
every second. If this number, 1408, is 
divided by 5-2/5, we find that the fre- 
quency of the whistle of the wind is 261 
cycles every second, or middle C on the 
piano. If the velocity of the wind in- 
creases, the whirlpools form at a quicker 
rate, and the pitch of the whistle of the 
wind rises. The frequency is exactly pro- 
portional to the velocity of the wind. 

The book says further that each one 
of the whirlpools not only gives a shock 
to the air, but also to the obstacle which 
causes the whirlpool in the first place. 
The obstacle is pushed back and forth 
as the whirlpools form alternately on one 
side then the other. You see the results of 
these pushes as a flagstaff flaps in the 
wind, while the flag atop the pole flutters 
as one whirlpool chases another one 
along the length of the flag. 

Here for the first time—and in a book 
on music—was found a clue that the 
vibration of the stack was not from suc- 
cessive gusts causing a to and fro motion 
of the stack in the direction of the wind, 
but was actually a crosswise motion 
which coincided with one observation 
from the field. Incidentally, this matter 
of observing such small details is one of 
the most difficult—and necessary for an 
engineer. 

Now may we look at a formula for the 
period of oscillation of a cantilever beam 
as given in Aircraft Vibration and Flut- 
ter. 
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Fn=Natural frequency 
C=Constant depending upon the mode 
of vibration 
Mode #1—C= .560 
Mode #2—C=3.51 
Mode #3—C=9.82 
g—Acceleration of gravity 386 in./sec.? 
E=Modulus of elasticity, lbs./in.? 
(Continued on Page 12) 














(Continued from Page 11) 
I=Moment of Inertia, in.* 
W=Weight of beam, lbs./in. 
L=—Length of beam, inches 

Since a stack may be subjected to any 
wind velocity up to its design basis of 
100 or 125 m.p.h. it may be subjected 
likewise to the complete range of vibra- 
tion frequencies given by the formula 
F—0.27 V 

D 
Luckily many stacks are never subjected 
to a full trial of wind velocities. 

So the problem is to get the stack out 
of that complete range of frequency in 
some manner. 

It will be noted that L is the most im- 
portant dimension, for frequency varies 
inversely with L?. It was just such a 
change, from 90 ft. to 125 and 150 ft. 


stacks, that got us in trouble. 





For a stack the Moment of Inertia 
I= x (D*—d*) where D and d are out- 

64 
side and inside diameter. 

An approximation is obtained by ex- 
panding (D*—d*) to (D?-+d?) (D+d) 
(D—d) or 2D? x 2D x 2t so that 
I= r t DS, 

8 

The stack weight W lbs. per foot is 
proportional to t D. When these are both 
entered in the frequency formula, t can- 
cels out. 

So it may be seen that adding thick- 
ness to the stack has no effect except to 
increase the forces involved when the 
stack gets into resonance with the wind. 

However, addition of a brick liner in- 
side the stack, which increases W, with- 
out correspondingly increasing I, will 
change the period. In addition, such a 
liner has a damping action by absorbing 
some of the energy picked up from the 
whirlwinds. 

Increasing diameter of the stack re- 
sults in a reaction in the imposed wind 
frequency, and also increases responding 
frequency of the stack. 

However, a stack is usually designed 
to meet certain draft and capacity condi- 
tions which fix the diameter and height, 
rather than some relation to keep out of 
vibration trouble. 

How then can a stack which is in the 
vibration zone be corrected to keep it 
out of danger? A tip may be taken from 
the rigging of light racing sailboats. 


12 


Considering the various modes of vi- 
bration, in all cases the end is free to 
snap back and forth as a whip, while the 
bottom is fixed and one or more nodes 
also remain fixed. 

A ring may be provided at a distance 
of something more than half the length 
from the bottom (4/7 seemed to be a 
good number) and three spreaders ex- 
tended outward at 120°, each approxi- 
mately the diameter of the stack. Three 
light guys are dropped from a ring near 
the top of the stack to the end of the 
spreaders and then brought in to the 
cone or base of the stack. At the bottom 
they should be provided with springs to 
allow for the difference in expansion be- 
tween stack and guys. 

This, in effect, changes the deflection 
curve of the stack from that of a simple 
cantilever fastened at the ground, and 
giving 14 of a full sine wave to a much 
more complicated form, more like a full 
sine wave, but for the rigidity at the 
base, and with a frequency at least four 
times that of the basic natural frequency 
of the stack. 

It might be thought that this phe- 
nomena would only be found in connec- 
tion with strong winds, but the following 
incident shows otherwise. 

In 1945 during a trip to the Dutch 
Island of Curacao, discussion brought 
out that two 5’ x 175’ stacks had de- 
veloped an alarming sway on two oc- 
casions, and following the second time 
they had been guyed. A letter was found 
in which the amount of sway was given 
as 18” maximum at the top while the 
base moved only 5/16”, corresponding 
to about 6” at the top. Further, the fre- 
quency had been determined to be about 
48 cycles per minute. 

A little mental arithmetic indicated 
that the trouble was encountered in a 15 
m.p.h. wind, and this seemed too low a 
velocity to cause that much disturbance. 
However, a trip to the airport near the 
refinery and a check into the wind rec- 
ords showed that at the particular time 
when trouble was occurring, the wind 
velocity was from 14 to 16 m.p.h. It had 
been noted that at higher velocities the 
vibration stopped. In fact, several times 
when vibration was bad and measure- 
ments were to be taken, by the time a 
transit could be set up, everything had 
quieted down even though the wind ve- 
locity had gone up to a normal of about 
20 m.p.h. 

It is interesting to note that books on 


Fluid Dynamics, which is a compara- 
tively young offshoot of modern engi- 
neering, commonly give diagrams show- 
ing the distribution of pressure around 
a cylinder in a flowing stream as a cat 
headed figure, completely symmetrical 
about the wind axis. Usually, within a 
few pages, a diagram or photograph of 
the Von Karman trails will also be 
shown. Only slight further consideration 
develops the fact that the symmetrical 
figure is the result of a time average of 
pressure tap readings taken for various 
points around the circumference of the 
cylinder and not the instantaneous read- 
ings which would show the alternating 
side to side forces set up as the result of 
the formation of successive eddy and 
stream line flow at regular intervals on 
each side of the stack. 

Perhaps in a few more years this 
problem, which is identical with that of 
the Tacoma Narrows Bridge, will be 
more thoroughly recognized, and engi- 
neers will be able to find the cause with- 
out seeking in the field of music. 

In analysis of these problems, three 
charts are used; one gives the wind fre- 
quency for various diameter stacks and 
wind velocities. The other sheets give 
approximated resonant frequencies for 
vessels or stacks from 2’-6” to 6’-0” and 
for 6’-0” to 12’-0” diameter for heights 
up to 200 feet, for the first three modes 
of vibration. 

The range of frequencies to be en- 
countered up to maximum wind velocity 
is compared to the resonant frequencies 
for the particular diameter and height, 
and if they coincide, the spreader treat- 
ment is applied. Since then we have had 
no further vibration problem. In gen- 
eral, any stack with a slenderness ratio 
of over 20 should be suspect. 
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ship can operate without suffcient elec- 
tric power. 

The ship’s service power is alternating 
current, a deviation from the conven- 
tional that aided materially in reducing 
weights. Other important advantages in 
the use of alternating current are the re- 
duced maintenance necessary on squirrel 
cage induction-type motors, and the 
ability to apply extensively simple 
across-the-line AC controllers. 

Some motor driven auxiliaries which 
do not function satisfactorily on alter- 
nating current because of the inherent 
lack of simple, wide range, speed con- 
trol under varying load conditions— 
among them cargo winches and elevators 
—are run on direct current supplied by 
especially adapted generator convertors. 

The AC generators, which provide 
ship’s service power, together with their 
associated control switchboards, were so 
located as to minimize the possibility of 
simultaneous damage to the several 
units. The ship’s service lighting system, 
small and fractional horsepower motors, 
and other appliances were arranged to 
operate at reduced voltage, obtained 
from the ship’s service power sources 
through banks of transformers located 
at several electrical load centers. Normal 
and alternate feeders were provided at 
the load centers to insure continuity of 
service in the event of interruption to 
the normal supply. 

In the event of failure of all or part 
of the ship’s service electric generating 
plant or distribution system, a complete- 
ly separate emergency power system au- 
tomatically takes over, providing the 
illumination necessary for the safety of 
the personnel, and operating certain 
vital communications and damage con- 
trol equipment. Storage batteries supply- 
ing current to special AC-DC units 
temporarily take over during the in- 
terim while the emergency Diesel engine 
driven generators are coming up to 
speed and while the automatic transfer 
operations are taking place. 

Inasmuch as the overall electrical in- 
stallation aboard the UNITED STATES 
is undoubtedly the most advanced and 
complex such installation aboard any 
commercial vessel in the world, it may 
be of interest to outline briefly some of 
the major auxiliaries and devices de- 
pendent on it. 
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The elevator installation comprises 
nineteen automatic elevators, ten of 
which are for passenger use, and the 
remainder of which are for cargo freight 
handling, food and luggage, and for en- 
gineering and deck officer personnel. 
The combined capacity is over 30 tons, 
and the total lift is approximately 1,000 
feet. The elevators are equipped for op- 
eration by either the passenger or regu- 
lar attendants. All elevators are equipped 
with “full-collective” controls, which 
“remember” all calls, answering all 
“up” calls on the “up” trip, reversing 
direction at the top, and answering all 
“down” calls on the “down” trip. 

The boat davits, featuring new devel- 
opments in trackway and releasing gear, 
are powered by AC motors, and are pro- 
vided with conveniently arranged push- 
button stations, emergency stops, and 
limit switches acting in a specially de- 
signed control circuit. 

The cargo winches installed on the 
UNITED STATES were selected because 
each pair of winches has it own motor 
generator set, resulting in maximum op- 
erating efficiency. 

The electric galley and commissary 
equipment is very extensive, since a 
total of at least 9,000 meals must be 
served each day to the 2,000 passengers 
and 1,000 crew members. Radar ranges, 
several of which are installed aboard the 
UNITED STATES, are among the more 
unusual pieces of electrical galley equip- 
ment. By means of the high-speed cook- 
ing inherent in the Radar range, the chef 
can fry an egg in 12 seconds, a pork 
chop in 50 seconds, bake an apple in one 
minute, reheat a pie in 10 seconds, or 
prepare a ham and egg sandwich in 25 
seconds. 

To give some idea as to the magnitude 
of the electrical installation the follow- 
ing figures may be of interest: 

Cable: More than 50 miles of power 
feeders alone—not counting the vast 
amount of control wiring. 

Circuit Breakers: More than 1,300, 
many of which are electrically operated. 

Fused Tumbler Switches: Approxi- 
mately 700. 

Motors: More than 2,300 ranging up 
to 400 HP. 

Switchboard Meters, Instruments: Ap- 
proximately 150. 

Galley and Commissary: Approxi- 
mately 250 ranges, ovens, griddles, fry 
kettles, toasters, waffle irons, broilers 


and miscellaneous motor driven units 
such as slicers, dishwashers, mixers, 
blenders, cutters, extractors, choppers, 
peelers, etc. 

The basic mandates controlling the 
lighting arrangements aboard the 
UNITED STATES were that the light- 
ing installations should be effective and 
efficient, unobtrusive, concealed wher- 
ever practicable, flexible, safe, harmoni- 
ous with the surroundings, and pleasing 
to the user. As a result, the lighting 
is mixed. Incandescent lighting is used 
in living and working spaces, while 
passage-ways, stairhalls, and stairways 
are lighted by fluorescent tubes having 
color temperature known as soft white. 
This color was selected because it bright- 
ens reds and tans and gives an attractive 
color rendition to “make-up,” an im- 
portant item to the women passengers. 
The illumination requirements of this 
installation are met by some 34,700 
incandescent lamps and fluorescent 
tubes, connected by 70 miles of cable. 

The ship’s radio transmitters and re- 
ceivers cover all of the frequencies allo- 
cated to commercial use on the North 
Atlantic. Ship-to-shore radio telephone 
apparatus permits a passenger in any 
stateroom on the ship to place a tele- 
phone call to almost any other telephone 
in the world. Entertainment radio re- 
ceivers located in a central control sta- 
tion provide, in public spaces and recrea- 
tion areas, a selection of commercial 
broadcast entertainment, and entertain- 
ment in the ship’s ballroom can, in turn, 
be made available to land radio stations 
for re-broadcast. 

Centralized within the Safety Room, 
which is manned on an around-the-clock 
basis, are the controls and warning 
mechanisms of the various indicating 
and alarm systems which help to main- 
tain the high standards of safety afford- 
ed to all who are aboard the UNITED 
STATES. Among them are those for 
smoke detection, fire alarms, carbon di- 
oxide fire extinguishing system, fire 
screen and watertight door controls, ven- 
tilation and air conditioning fan con- 
trols, various emergency alarms, annun- 
ciators and telephones. 

Some of the important navigation and 
communication installations aboard are 
as follows: 

Two master Gyro compasses with a 
large number of repeater compasses. 


(Continued on Page 14) 
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(Continued from Page 13) 


Two Loran units, a Decca navigator, 
and a radio direction finder. 

Two Radar units, one a 3-centimeter 
and the other a 10-centimeter wave 
length, each with simultaneous scope 
presentation in Bridge and Chart Room. 

Echo sounding equipment for record- 
ing depth of water and charting the 
ocean floor. 

Pitometer log for speed indication. 

Gyro Pilot for automatic steering con- 
trol. 

Rudder angle and shaft revolution 
indicator. 

Sound powered telephones for ship’s 
personnel. 

Manual telephones for passenger use. 

Call bell system in each stateroom and 
Public Space for the convenience of the 
passengers. 

Automatic dial phones for communi- 
cation between ship’s operating depart- 
ments. 

Announcing and Public Address sys- 
tems. 

The use of new materials and equip- 
ment was not limited to the construction 
of the vessel alone. During the trial trips 
a new speed measuring device was used. 
This speed measuring device is called 
Raydist. It was developed by the Hast- 
ings Instrument Company, Hampton, 
Virginia. It was the first recorded trial 
trip on which such a device was used, 
and it gave the most accurate measure- 
ment of a ship’s speed ever recorded. In 
the past, trials were run close to shore 
within sight of two markers located a 
nautical mile apart. The only two such 
measured mile courses on the Atlantic 
Coast are located in Maine and Cuba. To 
use either of these courses would have 
consumed considerable time and money 
in traveling from Newport News, Vir- 
ginia, to either Maine or Cuba. It was 
also recognized that if either of the 
courses were used, any person aboard 
the vessel during the trials could, within 
certain limits, check the speed of the ship 
by observing the shore markings. It was 
therefore decided to use the Raydist sys- 
tem during the trials. At the time of the 
trials, a Coast Guard cutter proceeded 
to deep water where an electronically 
equipped buoy, which was not anchored 
to the bottom, was dropped overboard. 
The S. S. UNITED STATES was then 
steered away from the buoy in different 
directions and later turned around and 
headed back to it. In spite of near-hurri- 
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cane weather, the trials were eminently 
successful, and the UNITED STATES 
moved through the high seas as though 
she were riding in a mill pond. The 
small bow wave, the small amount of wa- 
ter thrown forward at such high speeds, 
the markedly small amount of pitch- 
ing and rolling—all justified the many 
model tests carried out during the early 
development of the design. 

On her maiden voyage the UNITED 
STATES averaged better than 35 knots 


for the combined East and West cross- 


ings, breaking all speed records and cap- 
turing the Blue Ribbon of the North At- 
lantic, which had not been held by this 
country for 100 years. 

This average speed is equivalent to a 
land speed of more than 40 miles per 
hour. This may appear to be a low speed 
in comparison to a modern automobile, 
but when one considers the fact that the 
vessel is equivalent in length to five city 
blocks, the feat is stupendous. 

During her first ten round voyages the 


UNITED STATES has averaged ap- 
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proximately 31 knots, a speed which has 
never before been approached by a ship 
over such a distance. This is particularly 
interesting when it is realized that this is 
equal to two and a half times around the 
world, and exceeds the best announced 
single-day’s run for the QUEEN ELIZA- 
BETH. In other words, the QUEEN 
ELIZABETH had not been able to main- 
tain for a full day a speed that the 
UNITED STATES has successfully 
maintained for ten round voyages. This 
is also interesting when compared to the 
speed attained by the QUEEN MARY 
when she made her record crossing one- 
way—31.69 knots—only about two- 
thirds of a knot faster than the sustained 
average of the UNITED STATES. 

To give an idea ofthe vessel’s ability 
to travel in bad weather, on one of her 
recent voyages the wind was so strong 
that a larger European liner travelling 
the same course practically “hove to” for 
repairs at sea, since she had 18 airports 
broken and had certain of her passenger 
accommodations flooded. The UNITED 
STATES, meanwhile, maintained a 
cruising speed of well over 30 knots, 
since she sustained damage of only a 
superficial nature. 

Here are a few statistics which may be 
of interest: 

Length overall: 990 feet (140 feet 
higher than 70-story Rockefeller Cen- 
ter). 

Beam: 101 feet 6 inches. 

Depth: Keel to top of superstructure 
—122 feet. Keel to top of stack—175 
feet (equal to a 12 story building). 

Stacks: largest in world—all alumi- 
num—55 feet high—60 ft. long. 

1,200,000 aluminum rivets. 

First passenger ship built in a dry- 
dock. 

2,200 pre-fabricated assemblies in- 
stalled (weighing up to 100 tons each). 

1,500 miles of welding. 

Material from 48 states filled 1,500 
freight cars. 

Some of the 26 Public Spaces for the 
use of the three classes of passengers 
are as follows: 

Extensive game areas for deck tennis, 
shuffleboard, etc., observation lounge, 
ballroom lounge, cocktail lounges, read- 
ing and writing rooms, two modern 
theatres, children’s playrooms, shopping 
centers, monel metal swimming pool, 
and a modern dog kennel. 

It may be of interest to emphasize sev- 
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eral additional points in regard to her 
dual-purpose existence. This country, in 
its desire for self-preservation, must 
supply itself with a constantly changing 
armory of weapons. The primary pur- 
pose of these weapons is either to deter 
an enemy before he commits an act of 
aggression or to contain and defeat him 
after the commission of an aggressive 
act. Of what use are tanks, big guns, 
rifles and the host of other weapons, if 
they—and the men who use them—can- 
not be brought into prompt and effective 
contact with the enemy? The weapon 
that transports these men and _ their 
equipment—speedily, safely, and fit to 
fight—to a vital spot therefore becomes 
of great value and importance. In the 
S. S. UNITED STATES we have just 
such a weapon—one capable of so trans- 
porting, on a moment’s notice, nearly 
14,000 men to any port in the world. 
The overall final cost of the UNITED 
STATES has been reported as approxi- 
mately $72,000,000. Of this amount, the 
owner, The United States Lines, is pay- 
ing $29,000,000, the amount fixed upon 
by the Maritime Administration as the 
cost of building a comparable vessel, 
with no national defense features, in a 
foreign shipyard. The Maritime Admin- 
istration is paying $19,000,000 to cover 
the extra amount that it cost to build 
this ship, without defense features, in an 
American shipyard, using Amercan la- 
bor and materials, and helping to keep 
healthy America’s vital shipbuilding in- 
dustry. The many National Defense fea- 
tures built into the UNITED STATES 
were estimated to cost $24,000,000. This 
cost was approved by the Navy. 
Recently several governmental agen- 
cies have criticized the original contract 
under the terms of which the Govern- 
ment paid such a large amount toward 
the building of the UNITED STATES. 
During World War II this country had 
to pay for each G. I. carried to and 
from foreign soil on all ships owned by 
our allies. It has been stated that these 
payments amounted to approximately 
$1,000,000 for each voyage made by the 
QUEEN MARY and the QUEEN ELIZ. 
ABETH in this service. Simple arith- 
metic shows that the UNITED STATES 
could, under war conditions, pay for 
herself in a remarkably short time. 
Nearly all of the weapons used in war 
are paid for in whole by the Govern- 
ment. Yet such is not the case with the 


S. S. UNITED STATES. She is being 


paid for only in part by the Government. 
In order that this potent weapon may be 
ready when needed, her owners—The 
United States Lines Company—have 
contributed $29,000,000 towards her 
construction. For this sizeable sum they 
they have the right to operate her during 
peacetime life. But they are also bound 
to maintain her in a state of constant 
readiness, and she may be reclaimed 
whenever the Government so desires. 
She may never be sold without permis- 
sion of the Government, and then not at 
a price higher than was paid for her. 
Finally, during her peacetime use as a 
passenger liner she is an aid to the 
economy of this country through the 
money she earns and through giving 
employment, directly and indirectly, to 
thousands of American citizens, and any 
profits over a reasonable amount are re- 
captured by the Government. 

It is with real pride that we can realize 
that modern American ships are the 
world’s safest and that the S.S. UNITED 
STATES far exceeds any of the others 
and has unique value for our national 
defense. 
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Atomic Energy 
(Continued from Page 9) 





higher in the periodic table, the num- 
ber of neutrons becomes proportion- 
ately larger. Thus, when we come to 
the element Uranium, we find that its 
nucleus consists of 92 protons and in 
the neighborhood of 143 neutrons. 

Note that I say in the neighborhood 
of 143, because there are three isotopes 
of Uranium—Uranium 234, Uranium 
235 and Uranium 238. Thus U-235 
consists of 92 protons and 143 neutrons. 
U-238 consists of 92 protons and 146 
neutrons. 

When the neutron was discovered, 
scientists immediately began to use it 
to bombard all kinds of elements, and 
among the many was the element Uran- 
ium. As early as 1933 Fermi, working 
in Italy, bombarded Uranium with neu- 
trons and got some curious results 
which were not fully understood at the 
time. At the same time in France, in 
England and the U. S. and in Germany, 
other experimental work involving the 
neutron was in progress. 

In the latter part of 1938 two German 
physicists, Hahn and Strassman, in 
bombarding Uranium with neutrons 
found traces of barium and other ele- 
ments among the disintegration prod- 
ucts, and these were difficult to explain. 
First they mistook the barium for radi- 
um, but subsequently—early in 1939— 
they confessed their error and admitted 
that it was barium. In the meantime 
another investigator, Professor Leis 
Meitner, a woman who had worked with 
Hahn but who had been forced to leave 
Germany because of Nazi pressure, and 
had found refuge in Stockholm, read 
Hahn’s paper and immediately had the 
answer. With her nephew, Professor 
Frisch, Meitner wrote a letter to the 
Editor of NATURE, dated January 16, 
1939. In this letter they said, “It seems 
therefore possible that the uranium 
nucleus has only small stability of form, 
and may, after neutron capture, divide 
itself into two nuclei of roughly equal 
as 

Note that statement “two nuclei of 
roughly equal size.” 

Here was nuclear fission! 

And then, they went on—“These two 
nuclei should gain a total kinetic energy 
of (about) 200 million electron volts.” 

Two hundred million electron volts 
from one splitting atom—ten times as 
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much as had ever been gotten from 
atomic bombardment. 

Here was atomic energy. 

Now, let me show you what happened: 
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This, then, is nuclear fission. 

Now, the important thing about this 
process is not so much the splitting of 
the nucleus as the fact that in the 
process, several neutrons are liberated. 

As I have explained, as you go up in 
the periodic table, the number of neu- 
trons with respect to the number of 
protons increases. The additional neu- 
trons seem to be necessary to hold the 
protons together. Therefore, when the 
U-235 nucleus splits, the resulting frag- 
ments tend to have more neutrons than 
they need; hence these are liberated. 

Now, it should be evident that if the 
original fission was caused by the ab- 
sorption of a neutron, each of the liber- 
ated neutrons should be able to cause 
fission in other unarium nuclei, if such 
nuclei happen to be around. 

And, this is so. These released neu- 
trons can cause fission in other uranium 
nuclei. 

This was recognized in 1939 when 
the news of these experiments and Meit- 
ner’s conclusion swept around the world. 
It appeared that a chain nuclear re- 
action was possible. 

However, it was realized that there 
were obstacles. To begin with, it was 
found that only uranium 235 undergoes 
fission. Uranium 238 and uranium 234 
do not. And natural uranium is a mix- 
ture of these three isotopes. But there is 
much more U-238 than U-235—in fact 
natural uranium is composed of 99.3 
per cent U-238 and only 0.7 per cent 
U-235. The amount of U-234 is negli- 
gible—there is only a trace. 

It was realized that these U-238 nuclei 
would absorb neutrons without under- 
going fission.. Hence, such captured 
neutrons would be lost. 

Also, it was known, that in a certain 
mass of uranium, a certain number of 
neutrons would escape from the surface 


and these also would be lost. 

So, to test the validity of the idea, it 
was first necessary to separate a quanti- 
ty of U-235 from natural uranium, if 
possible, or at least to get together a size- 
able amount of pure natural uranium 
so as to build some sort of pile. 

Another interesting fact was known, 
and that was that fission was much 
more likely to happen if a slow moving 
neutron was captured than if it were 
a high speed neutron. Remember, in the 
process of fission, the released neutrons 
are ejected at tremendous velocities. 

It was obvious that it would be neces- 
sary to slow these neutrons down before 
permitting them to be captured by other 
U-235 atoms. One method of doing this 
was to have them pass through material 
which would not absorb them but which 
by successive collision would reduce 
their speed. Several substances suggested 
themselves. Heavy water,i. e., water 
composed of the heavy isotopes of hy- 
drogen and oxygen. This was extremely 
rare however. 

Another suitable substance for a 
speed moderator was graphite—pure 
graphite. It was thought that if neutrons 
could be caused to pass through a cer- 
tain thickness of graphite, their speed 
would be reduced to the point where 
it would be effective in causing fission. 

So, as you all probably know, it was 
decided to build a “pile” consisting of 
blocks or bricks of pure graphite in 
which slugs of uranium metal were em- 
bedded in the form of a lattice. 

The theory was that neutrons pro- 
duced by fission in one slug would have 
to travel through a thickness of graphite 
before they could reach atoms of urani- 
um in adjacent slugs. The idea was 
simple enough. The great difficulty lay 
in obtaining pure materials. 

Another factor was involved. That was 
the fact, which I mentioned before, that 
a certain number of neutrons would 
escape from the surface and so be lost. 

Now, simple spherical geometry tells 
us that the relative number of neutrons 
that escape from a mass of uranium 
can be changed by changing the size 
and the shape. In a sphere, any surface 
effect is proportional to the square of 
the radius, whereas any volume effect 
is proportional to the cube of the radius. 

This being so, it is quite evident that 
the escape of a neutron from a quanti- 
ty of uranium is a surface effect, de- 
pending upon the area of the surface 
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but that fission capture occurs through- 
out the mass of the material and is 
therefore a volume effect. 

Consequently, the greater the volume, 
the less probable it is that neutron 
escape will predominate over fission and 
prevent a chain reaction. 

Well, you are all familiar with the 
story—how under the direction of 
Fermi, the first atomic pile was built, 
layer by layer under the football stands 
at the University of Chicago and how, 
on December 2, 1942, the pile became 
critical, and the first nuclear chain re- 
action in the world was established. 

One thing I have omitted. How did 
the chain reaction start—how was fis- 
sion induced in the first uranium 
nucleus? The answer is, it started itself. 
Because of the cosmic rays which are 
continually reaching the earth from out- 
er space, at any instant some uranium 
atoms are always undergoing fission. So, 
as soon as the pile reached the critical 
size, and the number of neutrons pro- 
duced became greater than the number 
escaping from the surface or captured 
by nonfissionable nuclei, the reaction 
became self sustaining. 

When this first man-made nuclear 
chain was established, man had suc- 
ceeded in causing the rearrangement of 
the nuclear constituents of matter on a 
scale comparable to that involved in 
ordinary chemical combustion. 

Since the forces which hold the parti- 
cles of the nucleus together—the neu- 
trons and protons—are incomparably 
stronger than those which hold the extra 
nuclear electrons in their orbits, it is to 
be expected that the energy liberated 
when a uranium nucleus splits, is tre- 
mendously greater than when a carbon 
atom combines with an oxygen atom. As 
I have already pointed out, in the forma- 
tion of a molecule of carbon dioxide, 
the energy liberated is 114 electron 
volts. When an atom of uranium splits, 
200 million electron volts are released. 

Looking at it another way, when we 
burn a pound of coal we release about 
12,000 B.T.U.’s. When a pound of U-235 
undergoes fission, 40 billion B.T.U.’s is 
released. One pound of U-235 has as 
much heat energy in it as 1260 tons of 
coal. 

As columnist Sam Grafton once said, 
there is enough atomic energy in a 
battle ship to drive a toothpick twice 
around the world or something. 


What I have described is called a 
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nuclear reactor. In a sense it is a 
furnace in which we burn nuclear fuel. 

When an ordinary chemical fire 
burns, it gives off heat, light, and 
products of combustion. In addition it 
requires oxygen, and an original charge 
of fuel. 

In analagous fashion, when a nuclear 
fire burns, or when a nuclear reactor 
reacts, it gives off heat, a sort of light, 
and products of nuclear combustion; 
in addition it requires original fuel (U- 
235 or Pu) and, in a sense, it requires 
an atmosphere of neutrons rather than 
of oxygen. 

Now what are the advantages of this 
kind of a furnace over our existing 
fuel-fired furnaces? 

First, compactness. Compared to a 
modern boiler, a nuclear reactor—that 
is, the reactor part of it—is very small. 
The amount of energy that can be re- 
leased in it is almost beyond belief. 

Second, it requires no atmosphere of 
oxygen. 

These two factors make the nuclear 
power plant tremendously attractive to 
the military, for propulsion of ships and 
aircraft. The fact that no atmosphere of 
air is required makes it of inestimable 
value for submarine propulsion, and 
that is why it is taking a cold war to 
stimulate the development of reactors 
of all kinds. 

Many people who have watched the 
development of our atomic energy 
program from the side-lines, so to 
speak, and even some actually concerned 
with it, have deplored the fact that 
practically all of it is directed toward 
military purposes. 

This of course is true, but it must be 
remembered that a vast amount of 
original research underlies all the work, 
and the basic data is equally useful for 
military and non-military purposes. 
The millions of dollars spent for re- 
search and development for submarine 
reactors will be useful in the later de- 
velopment of practical atomic power 
plants for civilian use. Because of 
military necessity, we are years and de- 
cades ahead of where we would be under 
ordinary peacetime conditions. It is 
absolutely certain that no organization, 
the government included, would ever 
have spent over 6 billion dollars during 
the past 12 years in bringing our know- 
ledge of atomic energy to the point 
where it is today. 








WSE Elects Officers 


The following members were elected 
to the Board of Direction of the West- 
ern Society of Engineers for 1953-54. 
Charles E. DeLeuw.......... President 
John F. Sullivan, Jr..1st Vice President 
Albert P. Boysen. ...2nd Vice President 
Allan A. Bulley............. Treasurer 
Clifford B. Cox....Trustee (one year) 
George L. Jackson. .Trustee (one year) 
Bruce A. Gordon. . . Trustee (two years) 
Charles L. Mee... .Trustee (two years) 
Robert S. 

Hammond....Trustee (three years) 
Hjalmar W. 

Johnson...... Trustee (three years) 
Alf Kolflat...... Trustee (three years) 
Thomas M. Niles. . Trustee (three years) 
Gustav Egloff 

....Washington Award Commission 
O. G. Smith 

...-Washington Award Commission 


Use Radioactivity 
in Gauging Coatings 


Scientists are using radioactivity to 
measure tissue-paper-thin (0.0001 of an 
inch) coatings of silver on radar equip- 
ment with accuracy up to 10 millionths 
of an inch, it was disclosed at the Na- 
tional Electronics Conference at the 
Hotel Sherman in Chicago. 

The development is the work of three 
physicists at Armour Research Founda- 
tion of Illinois Institute of Technology— 
Harold V. Watts, assistant physicist; C. 
A. Stone, associate physicist, and Leon- 
ard Reiffel, supervisor of nuclear 
physics. 

Thin coatings of silver ‘‘insulate”’ 
brass radar waveguides (“pipelines” 
used to transmit radio waves). The trick 
is to maintain silver coatings of required 
thickness and uniformity. 

Government standards call for micro- 
scopic examination of waveguide cross 
sections to determine plating thickness. 
The entire test, including preliminary 
cutting or stripping of waveguides, takes 
from three to four hours, and has the 
marked disadvantage of destroying the 
waveguide being tested. 

Watts and his colleagues recommend 
bombardment of waveguides with radio- 
active radium-berylium. Radioactive iso- 
topes of silver are formed, and resulting 
radiation is measured by Geiger count- 
ers, affording a highly accurate picture 
of plating thickness. 

The process takes about five minutes. 
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CHEVY CHASE COUNTRY CLUB 
WHEELING, ILLINOIS 


Saturday, August 15, 1953 


All Day Outing for Your Enjoyment 
Tee Off Time—9 A.M. to 1 P.M. 


Prizes Galore 
Deluxe Chevy Chase Dinner at 7 pm 
Special Attractions 
Swim in the Beautiful Outdoor Pool 
Enjoy a Top Notch Play in the Chevy Chase Summer Theatre 
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Public Service Users 
to Get Gas Furnaces 


The Public Service Company reported 
recently to the Illinois Commerce Com- 
mission that letters soon would be 
mailed out to approximately 25,000 cus- 
tomers authorizing them to install gas 
furnaces under the terms of the commis- 
sion’s gas restriction order. 

The company said that the new au- 
thorizations would cover all individuals 
who had applied on or before March 20, 
1952 for existing homes and on or before 
April 30, 1952 for new homes. Gas heat 
allocations are permitted only for single 
family dwellings and are based on the 
ratio of requests in each group according 
to date of application. 

George R. Perrine, chairman of the 
commission, said that the additional gas 
heat authorizations at this time were 
made possible by cancellations from al- 
locations made last year coupled with a 
small amount of additional gas which 
the company expects to receive this fall 
from expansion in pipeline flow ca- 
pacity. 

Gas heat previously had been author- 
ized for all those who had applied up to 
December 31, 1951. The previous allo- 
cation followed completion of the new 
Texas Illinois natural gas pipeline from 
the gulf coast of Texas to Joliet from 
which Public Service received additional 
supplies of gas. 

Applicants since March 20, 1952 for 
existing homes and since April 30, 1952 
for new homes will reman on the com- 
pany’s gas heat waiting list under terms 
of the commission’s restriction order. 
There will be approximately 65,000 on 
the waiting list after the present authori- 
zations, the company reported. 

The restriction order, in effect since 
July, 1946, must be continued, it was 
said, until further additional supplies of 
gas become available. This is dependent 
upon completion of the underground 
storage project now under construction 
near Herscher, Ill. by the pipeline 
companies which bring natural gas from 
Texas to the northern Illinois area. 
While the Herscher project may be com- 
pleted by the end of this year, several 
months of trial operation will be re- 
quired to assure complete reliability, it 
was said. 

The project contemplates storage of 
gas during the summer months for with- 
drawal during the winter months. 
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New Circuits 


Prefabricated circuits promise great 
savings in the production of low power 
apparatus such as radio, television, hear- 
ing aids, automatic signals and other 
electronic devices. The new method has 
untold possibilities, Norman A. Skow, 
director of research and development of 
the Synthane Corporation, Oaks, Pa., 
told a meeting of The American Society 
of Mechanical Engineers in Columbus, 
Ohio, on April 28. 

A printed circuit is a metal reproduc- 
tion of a conductor pattern which has 
been bonded to an insulated material, 
Mr. Skow explained. Serving as a con- 
ducting medium in electronic assemblies, 
such circuits replace to a large extent the 
internal maze of wires normally found 
in conventionally assembled equipment. 

Printed circuits have been achieved 
by plating metal patterns on plastic 
boards, by spraying metal into depres- 
sions in a plastic plate, by bonding rigid 
wiring harness to a plastic base, by fus- 
ing silver ink patterns on ceramics, or 
by etching of metal-clad plastics. The 
latter method is currently gaining in 
popularity and seems to be especially 
suited to mass production assembly pro- 
cedures required in the highly competi- 
tive electronics industry. 

Printed circuits are practical princi- 
pally because of their simplicity and 
uniformity. They are particularly adap- 
table to very complex commutators and 
switching networks where sub-minia- 
turization is required. Elimination of 
manual wiring speeds assembly and, be- 
cause mechanical reproduction reduces 
the probability of error, inspection time 
is automatically shortened while assem- 





Give Savings 


blies become more uniform and reliable, 
Mr. Skow said. Overhead is lowered be- 
cause many more units may be produced 
in a given amount of factory space. 


Materials Used 


The electrical properties of printed 
circuits are largely determined by the 
base laminate, the metal foil and the ad- 
hesive used to bond the two. For most 
printed circuit applications, copper foil 
in a variety of thicknesses is bonded un- 
der heat and pressure to one or both 
sides of thermosetting laminated sheet 
stock of the desired grade and thickness. 

Numerous experiments have been 
made to determine the suitability of cop- 
per, aluminum, brass and silver foils. 
Of these, copper has been the most wide- 
ly used, but other metals are gaining 
popularity. Silver and brass possess 
excellent current-carrying characteris- 
tics, but suitable adhesives have not been 
developed which can produce a bond 
sufficiently strong for most service con- 
ditions. On the other hand, aluminum 
bonds well but poses a number of prob- 
lems in soldering techniques. A partial 
solution’ to the soldering difficulty has 
been accomplished by using a thin layer 
of copper or tin alloyed to one surface 
of the aluminum foil. 

Electrolytically produced copper foil 
is used, having one extremely smooth 
side while the other side is relatively 
rough. This smooth side permits uni- 
formity of etching while the rough side 
becomes an ideal surface for bonding. 

Any of the twenty-odd standard grades 
of thermosetting laminated products de- 
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scribed in National Electrical Manufac- 
turer’s Association’s “Standards for 
Laminated Thermosetting Products” will 
produce a satisfactory bond with copper. 


Foil may be bonded to a laminate by 
one of two methods. Class 1 copper-clad 
laminate is produced from a predeter- 
mined number of resin-impregnated 
sheets to which is added a thin, dry sheet 
of adhesive film followed by a sheet of 
copper foil. The entire build-up is then 
subjected to heat (approximately 
320°F) and high pressure (approxi- 
mately 1000 lbs. per sq. inch) for about 
one hour. If desired, the adhesive film 
and foil may be added to both sides of 
the build-up. 

Class 2 copper-clad laminate is de- 
signed to meet closer thickness toler- 
ances than Class 1 material. It is pro- 
duced by sanding a finished, cured sheet 
of laminate to the desired thickness, af- 
ter which the adhesive and copper foil 
are added. It is then returned to the 
press for a second application of heat 
and pressure. Because of the additional 
work involved, Class 2 material is more 
expensive than Class 1. 

After bonding, copper-clad sheets are 
usually sprayed with a strippable plastic 
film for protection against scratching, 
oxidation and scarring during subse- 
quent trimming, packing and shipping 
operations. 

Etching chemicals vary with the foil. 
For copper and brass, 38 to 40° Baume’ 
ferric chloride solution is used; for alu- 
minum, hydrochloric acid; for silver, 
30% nitric acid. These solutions are 
normally used at 85 to 95°F. 

Methods of assembly of printed cir- 
cuits into finished electronic or electrical 
devices are as varied as the applications. 
The most obvious method is to simply 
punch or drill holes through the con- 
ductor and the laminate, inserting leads 
of standard components into the holes, 
and soldering the leads to the conduc- 
tors. Complicated circuitry is normally 
laid out on both sides of the piece to 
provide for crossovers. Connections be- 
tween conductors on opposite sides may 
be made by component leads, tinned eye- 
lets, rivets, pins, or simply short lengths 
of wire. Using the proper laminate, com- 
ponents can be unsoldered and resol- 
dered several times before foil shows a 
tendency to lift from the base, Mr. Skow 
said. 
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Use New Smoke Gauge 


The smokescope, the latest instrument 
for estimating the density of smoke ris- 
ing from stacks, was described before 
The American Society of Mechanical 
Engineers in Columbus, Ohio on April 
28, by Nelson W. Hertz, who read a 
paper by a co-worker, John P. Strange, 
principal physicist of the Mine Safety 
Appliances Company, Pittsburgh, where 
the smokescope was developed. 

Recent increased interest in the pre- 
vention of air pollution, resulting in 
smoke control laws in many cities, has 
stepped up the need to observe the den- 
sity of smoke issuing from stacks. The 
new instrument, the speaker said, will 
eliminate the causes of error inherent in 
the methods used to date. 

The estimation of smoke density is 
usually made by visual comparison of 
the smoke with shaded standards of 
a Ringleman chart which consists of 
squares of various shades of gray. The 
trouble with this method, it was pointed 
out, is that the observer must take into 
account variations in lighting and back- 
ground against which the smoke is 
viewed, as well as the illumination of the 
chart. 

One instrument devised to improve 
the reproductibility of smoke observa- 
tions is the Umbrascope, a small tube 
through which the smoke can be viewed 
and compared with a standard smoked 
glass. 

Another method, devised by Harry C. 
Ballman, Smoke Regulation Engineer of 
the City of Columbus, uses two frames of 
photographic film darkened to standard 
smoke density and mounted with a sec- 
tion of clear glass between them. The 





comparator is held to the eye; the smoke 
is viewed through the clear section and 
simultaneously compared with the dark- 
ened film. Estimations made in this 
manner may be erroneous because the 
observer must refocus his eye in looking 
from the stack to the film. 


How the Smokescope Works 


In the smokescope, to eliminate the 
effect of differences in lighting, a refer- 
ence standard film disk is viewed against 
the background adjacent to the stack. 
In this manner the smoke and the refer- 
ence film receive light from the same 
source. Smoke density estimations are 
therefore unaffected by background vari- 
ations or by the brightness of the day. 

To further improve the accuracy with 
which smoke density estimations can be 
made, a lens is used to project a virtual 
image of the reference standard to a 
focal distance equivalent to that of the 
stack. This makes it unnecessary to re- 
focus the eye while making a compari- 
son. 


In the smokescope the stack is viewed 
through three aligned apertures in a 
closed, tubelike section. These apertures 
limit the field of vision to the area of 
the stack and prevent entrance of stray 
light. The aperture nearest the eye is the 
unsilvered center spot of a mirror. On 
the remainder of this mirror is reflected, 
by means of a mirror and lens, an image 
of the film showing the shades for vari- 
ous densities of smoke. Thus, the eye 
sees the smoke from the stack in the cen- 
ter surrounded by the reference film for 
comparison, without needing to change 
focus, the paper said. 
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Do a favor 


for a friend 
Invite him to join WSE 


Bring him to meetings and let 
him see how we operate. 


Remember, the Society is as strong 
as its members collectively, and 
the more members, the stronger 
the Society. 


Your friend will help make WSE 
stronger, and at the same time, 
make you stronger in your profession. 


Western Society of Engineers 
84 East Randolph Street 


Chicago 1, Illinois 
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Research in L-M's short circuit laboratory —"KNOW-HOUSE.” Non- 
destructive testing of L-M products is performed in open test areas. 
To the right of the fuse cutout here under test is located a reinforced 
steel and concrete test cell for testing to destruction. Photography, 
high-speed motion pictures and magnetic and cathode ray oscillo- 
grams play an important part in both types of testing. 


L-M RESEARCH 


ls the basis for 


L-M PROGRESS 


Line Material makes research an important part of 
its program, because upon research is based the con- 
tinuous development of new and better products. 


This is a principle that we practice, as indicated by 
the number of L-M laboratories. There are, for 
example, two photometric laboratories, two high- 
voltage surge laboratories, a fuse laboratory, three 
high-potential and radio test laboratories, four 
mechanical and general laboratories, a short cir- 
cuit laboratory, an oil circuit breaker laboratory, 
chemical laboratories, and others. 


Here, in a creative atmosphere, are developed the 
many L-M “‘firsts” in the electrical distribution 
industry that help the utility companies bring you 
safe, economical, unfailing electric power. . . . Line 
Material Company, Milwaukee 1, Wisconsin (a 
McGraw Electric Company Division). 


LIME MATERIAL 


Reseach and Development 


Completely tested and coordinated electrical equipment 
that brings electric power to home, farm, and factory. 









Television Now Used 
to Speed Production 


Television is the newest production 
wrinkle at United States Steel Corpora- 
tion’s Gary Sheet and Tin Mill where a 
camera, monitor and receiver have been 
installed on the 80-inch hot strip mill, 
it was announced May 1. This mill holds 
the world’s record for production of hot 
rolled steel strip. 

The public won’t be able to tune in on 
steel rolling scenes on their home TV 
sets, and the mill operators can’t switch 
to the ball game on industrial TV. The 
steel mill television program will be 
strictly steel production. 

The TV installations made by the IIli- 
nois Bell Telephone Company, enable 
the mill operator to keep watch and 
check the condition of the fiery red steel 
strip as it leaves the last finishing stand 
and speeds a distance of 395 feet—an 
average city block—to the coilers. The 
extra eyes of TV help the operator to 
spot potential trouble and take correc- 
tive action before the strip is coiled. 

The camera is mounted 48 feet above 


the run-out table leading to the coilers. 
It commands an overall view of the 
strip from the finishing stand to coiler. 
A monitor with a 10-inch screen is 
mounted on the north wall of the mill 
opposite the No. 1 coiler. It is used for 
adjustment only. 

The TV set, comparable to the home 
type, is mounted on the control pulpit 
adjacent to the No. 10 finishing stand. 
The operator can ignore a series of 
water-sprays which obscures his view of 
the steel strip and concentrate on his 
TV receiver. On his 10-inch screen of 
525 horizontal lines he can keep con- 
stant vigil on the strip. 

To provide sufficient light for the tele- 
vision camera, the mill is lighted up like 
a Hollywood studio. Engineers have in- 
stalled a bank of forty-four 500-watt 
spotlights on 4-foot centers directly 
above the run-out table on which the 
steel strip travels to the coilers. 

Chief advantage of television to the 
80-inch hot strip mill is the opportunity 
it affords to keep a constant watch and 
spot potential trouble, such as cobbles 
and pile ups, in time to make necessary 
corrections. 
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Letters from Leaders 
on Engineer Training 


In the last issue of Midwest Engineer 
we published the first of about thirty 
letters received from leaders of Chicago- 
area firms concerning shortcomings 
noted in the engineers in their employ. 
Many of the letters also suggested what 
the engineers should do to correct their 
deficiencies. 

Significantly, the engineer’s technical 
training is generally considered ade- 
quate. In the broad area of Human 
Relations, however, engineers seem often 
to be “under achievers,” according to 
the viewpoint of the industrial leaders 
as reflected in their letters. 

We are printing another of these let- 
ters in this issue, as we shall do in future 
issues. Although the letters may be of 
greatest value to the younger engineers, 
we hope that all of the engineers who 
read them will benefit. 


Here, then, is the next letter: 


Dear Mr. Becker: 

The following is in response to your 
letter of August 31, 1951, requesting our 
views as to the educational needs of 
young engineers so that they may quali- 
fy themselves to be supervisors in engi- 
neering work and ultimately to advance 
into executive positions. 

Our young engineers seem to be ade- 
quately versed in the technical subjects 
but could greatly benefit by acquiring 
certain additional qualifications. The 
first, and probably most serious, need is 
ability to express themselves clearly and 
concisely, both verbally and in writing 
reports; many lack the talent of explain- 
ing technical features to a layman. There 
is also need for engineers to develop the 
habit of looking at a problem or project 
from an over-all viewpoint so that in 
working out the details all angles of the 
project may be covered. In this way, by 
adequate organization of all elements of 
a study, the importance of following 
through on all details can be recognized. 
It has been our experience that some en- 
gineers have a tendency to neglect seem- 
ingly minor details which may become 
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major obstacles at the time of construc- 
tion. 


As bosses, the young engineers are 
continuously involved in maintaining 
satisfactory human relations with the 
people they supervise. There is need here 
for acquiring humility as to the limita- 
tions of straight technical training, of 
developing warm human sympathies, the 
exercise of which calls for great skill in 
applying tact and recognizing the other 
man’s point of view. 


From the above, it appears that in our 
judgment an increase in technical pro- 
ficiency is needed mainly in the field of 
report writing. The other requirements 
that should be added to the stature of an 
engineer appear to be those needed and 
useful in any business endeavor. 





Dr. Rossini Lectures 
at A.S.T.M. Meeting 


Dr. Frederick D. Rossini, Silliman 
Professor and Head of the Department 
of Chemistry and Director of the Ameri- 
can Petroleum Institute Research Labo- 
ratory at the Carnegie Institute of Tech- 
nology, will present the 27th Edgar Mar- 
burg Lecture on the subject “An Excur- 
sion in Petroleum Chemistry.” 


This lecture, given at the annual meet- 
ings of the American Society for Test- 
ing Materials, originated as a testimonial 
to the first Secretary of the Society and 
was established to emphasize the impor- 
tance of furthering knowledge of prop- 
erties and tests of engineering materials. 


The 1953 ASTM Annual Meeting will 
be held in Atlantic City during the 
period June 29 through July 3 and on 
Wednesday afternoon, July 1, Dr. Ros- 
sini will deliver the Edgar Marburg 
Lecture. He will describe outstanding 
developments in our knowledge of pe- 
troleum. Dr. Rossini will outline the in- 
teresting story of fundamental research 
in petroleum chemistry as performed in 
the laboratories of petroleum companies. 





He will discuss projects supported co- 
operatively by the petroleum industry 
through the American Petroleum Insti- 
tute, and in particular will review API 
Research Projects covering the compo- 
sition of crude petroleum and the re- 
searches conducted in order to make 
available to the laboratories of the pe- 
troleum industry in particular, and to 
the technical world in general, all of the 
known data on hydrocarbons and related 
compounds. This extensive laboratory 
work also involved searching the entire 
scientific literature field, appraising and 
arranging data in a useful form and dis- 
tributing this data both on a national 
and international scale. 

Dr. Rossini has achieved renown as an 
authority in the field of physical chem- 
istry. He has a broad background as an 
educator, lecturer, scientist and author, 
and years of service as a leading mem- 
ber of ASTM Committee D-2 on Petro- 
leum Products. Dr. Rossini has a deep 
personal interest in teaching and has lec- 
tured at leading universities throughout 
the country. In 1946, Dr. Rossini was 
elected President of the Commission on 
Thermochemistry of the International 
Union of Pure and Applied Chemistry, 
having been nominated in 1934 as the 
United States member of the Commis- 
sion. He is the author or co-author of 
approximately 150 scientific papers deal- 
ing with thermochemistry and hydro- 
carbons. 


To Conduct Course 
on Statistical Control 


The College of Engineering at the 
University of Colorado at Boulder will 
conduct an intensive training course in 
Statistical Quality Control from June 
16-26, 1953. 

John F. Wagner, Assistant Professor 
of Applied Mathematics, who will be 
in charge of the course, says that be- 
cause we are continually faced with 
mass-production problems in both civil- 
ian and defense goods, the control of 
quality of the product has become an 
increasingly important management con- 
cern. 

Instructors for the course will be E. 
L. Grant, of Stanford University, author 
of Statistical Quality Control, L. A. 
Knowler, of Iowa University, and M. E. 
Wescott of Rutgers University, editor of 
Industrial Quality Control. In addition, 
men from industry will discuss their ex- 
periences in applying these principles. 

Wagner said that the course is most 
useful if men who are acquainted with 
the overall production and inspection 
operations of a particular company are 
trained in these techniques. 

Application or further information 
about the course can be obtained by 
writing John F. Wagner, 214 Ketchum, 
University of Colorado, Boulder, Colo- 
rado. 
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Foundation Engineering 


Foundation Engineering by R. B. Peck, W. E. Hanson and 
T. H. Thornburn; John Wiley and Sons, Inc., New York 16, 
N. Y. 1953. 410 pages. $6.75. 

This is an elementary but exceptionally well organized 
treatment of the subject of Foundation Engineering. 

In the writer’s opinion the text is unique among books on 
Foundation Engineering in that it is based on an up-to-date 
knowledge of Soil Mechanics. In fact the first five chapters 
are devoted exclusively to a brief but concise treatment of 
Soil Mechanics as it is related to Foundation Engineering. 
The specialist in Soil Mechanics and Foundation Engineer- 
ing will find little that he is not already familiar with, but 
the practicing structural engineer as well as the student 
should find it an excellent guide in the study and design of 
the commonest types of building foundations. 


E.V. 


Statistics 


An Introduction to Statistics, by Charles E. Clark; John 
Wiley and Sons, Inc., New York 16, N. Y. 1953, 266 pages. 
Price $4.25. 

The book approaches statistics from an essentially modern 
point of view, the emphasis being on the analytical rather 
than the descriptive aspects of the subject. Matters such as 
graphical presentation, curve fitting, and time series analysis 
are omitted; on the other hand, a substantial amount of ma- 
terial on statistical inference is included. Moreover, the 
probability basis of statistics is introduced at the outset and 
stressed throughout. The book will therefore have an especial 
appeal to engineers and other scientific workers, who will 
find it a good elementary introduction to many of the basic 
ideas of statistical inference they are likely to require in their 
own work or encounter in the literature in their field of 
interest. 

A chapter is devoted to each of the following: permuta- 
tions and combinations; probabilities; frequency and proba- 
bilty distributions; reliability of sample means and proba- 
bilities; significance of the difference between two sample 
means of percentages; analysis of variance; inferences from 
Chi-square; and correlation. The author keeps in mind the 
problem of the student whose mathematical equipment falls 
short of a mastery of college algebra. Difficult derivations 
are omitted, and the theorems are simply and clearly stated, 
care being taken to distinguish between those containing 
exact and those containing approximate statements. An un- 
usual feature, especially useful if one is studying without 
benefit of instruction, is the 34 pages of answers to problems, 
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often including the method of solution and a discussion as 
well as the numerical answer. 


J. M. E. 


Differential Equations 


Numerical Solutions of Differential Equations, by William 
E. Milne, John Wiley and Sons, Inc., New York 16, N. Y. 
First Edition, 1953. 275 pages. Price $6.50. 

This book is in the Wiley Applied Mathematics Series, 
which is edited by I. S. Sokolnikoff. The Applied Mathe- 
matics Series is devoted to books dealing with mathematical 
theories underlying physical and biological sciences, and 
with advanced mathematical techniques needed for solving 
problems of these sciences. 

During the decade just passed there has been much in- 
terest and activity in the field of numerical methods in gener- 
al, and the numerical solution of differential equations in 
particular. At the same time, progress in mechanical com- 
putation has opened up areas heretofore deemed inaccessible. 

This book attempts to acquaint the reader with some of 
the more important techniques available for the numerical 
solution of ordinary and partial differential equations. More 
specifically, the book consists of a thorough exposition of the 
substitution of a finite difference algorithm for the differ- 
ential equation proper. The magnitudes of the errors and 
means of their reduction are an important part of the expo- 
sition. Less systematic methods of recent origin, such as 
relaxation, are also discussed. 

A very extensive bibliography of books and articles deal- 
ing with the topics of this text is given at the end of the 
book. 

H.R. 


Sewage Treatment 


Sewerage and Sewage Treatment by Harold E. Babbitt. 
John Wiley & Sons, Inc., New York 16, N. Y. Seventh Edi- 
tion, 1953. 674 pages. $8.00. 

This new edition of a much-used text should meet with 
general approval. Its content has been extended and con- 
siderably revised. This is probably the most up-to-date text 
in the field. 

The author has presented additional information on open- 
channel flow, and explains that actual flow conditions in 
conduits are different from that commonly assumed. Recent 
treatment methods are thoroughly covered and special treat- 
ment problems discussed. 

Throughout the text an effort has been made to offer a 
practical approach for those concerned with planning, design 
and operation of sewerage systems, 


J.G.D., W.S.E. 
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J. Harris Ward, Vice President of 
Commonwealth Edison Company, has 
been placed in charge of all commerical 
and sales activities of the Edison system, 
including the Public Service Company 
Division, it is announced by Willis Gale, 
Chairman. In taking over his new duties, 
Mr. Ward will relinquish the position of 
Treasurer. ’ 

Murray Joslin, heretofore Assistant 
to the Chairman, has been elected a Vice 
President and will be in charge of the 
activities previously under Mr. Ward’s 
supervision. 

D. Robert Bower, formerly Assist- 
ant Vice President, has been elected 
Edison’s Treasurer. 

Royal G. Bigelow, retiring profes- 
sor of industrial engineering at North- 
western University’s Technological Insti- 
tute, was honored May 8 at the annual 
Engineering Alumni dinner in Sargent 
hall, Evanston campus. Institute alumni 
and faculty members and their wives 
were invited to attend. 


Bigelow, who has taught at North- 
western for 33 years, will retire at the 
end of the current academic quarter. He 
has served as associate professor of in- 
dustrial engineering since 1939. He is a 
member of Pi Tau Sigma and the Ameri- 
can Society of Engineering Education, 
besides the Western Society. He lives at 
2644 Lawndale avenue in Evanston. 


Kenneth Brunner has resigned from 
the position of Associate Highway Engi- 
neer with the California State Division 
of Highways to accept the position of 
Chief Design Engineer with the firm of 
Francis H. Bulot, Consulting Engineers, 
of Los Angeles. In 1948, Mr. Brunner 
received his B.S. degree in Civil Engi- 
neering from the Northwestern Techno- 
logical Institute. He is a Junior Member 
of the American Society of Civil Engi- 
neers, and is a Registered Civil Engineer 
in the State of California. 


Frank J. Foley and Richard C. 
Lindberg have announced the forma- 
tion of the firm of Foley and Lindberg, 
organized for the practice of the law of 
patents, trademarks, copyrights and un- 
fair competition, with offices at 209 
South LaSalle Street, Chicago 4, Illinois. 
The telephone is FInancial 6-2853. 


Louis C. Gabbard, formerly Con- 
struction Estimate and Expense Control 
Engineer, Chicago area, Illinois Bell 
Telephone Company, was transferred, ef- 
fective April 1, to the General Personnel 
Department as Personnel Supervisor. 
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Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 
220 S. STATE STREET, CHICAGO 4 





Freyn Engineering Dept. 
Koppers Co., Inc. 


Established 1914 
CONSULTING ENGINEERS 
for 


Blast Furnaces—Steel Works— 
Industrial Plants 


Industrial Power Generation and Use 


Designs and Supervision of Construction 
109 North Wabash Avenue 
CHICAGO 2 
Technical and Financial Reports 
Surveys—Appraisals 








AMbassador 2-3489 
Ww 





WM. E. SCHWEITZER & CO. 


General Contractors 


2207 Dodge Avenue 
EVANSTON, ILLINOIS 


w Ww 


Contractors for Industrial Construction 


GReenleaf 5-4414 


THE 
HAINES 
COMPANY 


Ventilation & 
Air Conditioning Contractors 


Sheet Metal Fabricators 
— Welding — 


1931 WEST LAKE STREET 
CHICAGO 12, ILLINOIS 
SE eley 3—2765 















E. R. GRITSCHKE 
and 


ASSOCIATES 


Consulting Engineers 


MECHANICAL and ELECTRICAL SYSTEMS 
for BUILDINGS 





11 S. LaSalle St., Chicago 3, Ill. 
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Crorarc Library 
News and Notes 


“A Technical Library Must Grow or 
Cease to Be Useful,” is the sub-title of 
a flier printed by the Library to spotlight 
the need for more funds to purchase 
technical publications. The number of 
such publications has increased enor- 
mously in recent decades, and in spite 
of an increase of almost 100% in ex- 
penditures for new books and periodi- 
cals in the past six years, there is still 
need for increasing funds. The two broad 
fields which are strongly supported by 
gifts are chemistry and medicine. The 
other sciences and engineering must 
depend on endowment income and com- 
pany memberships. Assistance from en- 
gineers in the search for special 
funds for physics, mathematics and all 
branches of engineering would be wel- 
comed by the Library. 

* %* * 

The major objective of Crerar during 
the past five years has been a complete 
review of the Library’s program—col- 
lections, services and use of space. An 
intensive review of acquisitions policy 
has led to a published statement of 
policy, copies of which may be had on 
request to the Librarian. Space review 
has resulted in much more efficient use 
of space for library purposes and con- 


sequent increased space for rent to sci- 
entific organizations. In the area of 
service, numerous minor improvements 
have been accomplished, but the only 
major developments have been in Re- 
search Information Service and Photo- 
duplication Service, both of which are 
non-profit fee services. 

The Library is now engaged in a gen- 
eral survey of its financial program. It 
is hoped that ways and means will be 
found not only to maintain the present 
level of collections and services, but to 
greatly improve general services to the 
Library’s “public,” namely students and 
professional men and women in science, 
medicine and engineering. There are 
many services which would be welcomed 
by technical personnel using the Library, 
which cannot be given by the present 
limited staff. 


Electrical World Volumes 
Are Available to Members 


Nineteen volumes of The Electrical 
World from 1894 to 1904 are available 
to whomever would care for them. The 
owner must dispose of them because his 
property lies in the path of the North- 
west Highway which will run along 
there. Anyone interested in these vol- 
umes should contact the Headquarters 
of the Western Society. 





Switchboards 
Benchboards 
Panelboards 
Steel Cabinets 





—CUSTOM BUILT— 


To Your Specifications 
* 


Distribution Panels 


Sheet Metal and Light Structural Fabrication 
Busducts 


GUS BERTHOLD ELECTRIC CO. 


1716 W. HUBBARD ST. 
CHICAGO 22, ILL. 


CH esapeake 3-5767 


Motor Control Centers 
Junction Boxes 
Raceways 








ESTABLISHED 1913 
WALTER H. FLOOD & CO. 


CHEMICAL ENGINEERS 
Inspection and Testing 
Of Materials and Structures 
Buildings, Roads, Streets, Airports 
SUPERVISION OF CONSTRUCTION 
CONCRETE CORE CUTTING 
6102 S. BLACKSTONE AVE. CHICAGO 37 
Branch——1332-4 N. Westnedge Ave. 
Kalamazoe 53, Mich. 








SARGENT & LUNDY 
ENGINEERS 
140 S. DEARBORN STREET 


CHICAGO, ILLINOIS 





RELIABLE 
Contracting and 
Equipment Company 


GENERAL CONTRACTORS 


Specializing in 
Underground Construction 


100 N. LASALLE  CEntral 6-1816 








VERN E. ALDEN CO. 


Engineers 
Design and Supervision 
of Construction 


Industrial and Chemical Plants 
Steam Power Plants 


33 North LaSalle St. 
Chicago 2 








Western Ventilating & 


Engineering Company 


Air Conditioning 
& Ventilation Contractors 
Power Press Forming — Rolling — 
Shearing — Sawing — Arc, Gas & 
Spot Welding, 10 Gauge and 
Lighter Steel — Fabrication and 
Installation 
1019 West Grand Ave. 
Chicago 22, Ill. 
PHONE CH 3-3434-5 















May, 1953 




















New York Chicago 





Engineering Societies Personnel Service, Inc. 


Detroit San Francisco 


84 East Randolph St., Chicago 1, Ill., ST ate 2-2748 


These items are from information furnished by the Engineering Societies Personnel Service, 
Inc., Chicago. This SERVICE, operated on a co-operative, non-profit basis, is sponsored by the 
Western Society of Engineers and the national societies of Civil, Electrical, Mechanical and 
Mining and Metallurgical Engineers. Apply to ESPS, Chicago and the key number indicated. 
Prepared ENGINEERS AVAILABLE advertisements limited to 40 words, with typed resume 
attached may be submitted to ESPS Chicago by members of Western Society of Engineers 


at no charge. 


OVER THE MANAGER’S DESK 


May is the month that nature blossoms out in full glory. Will this be the month your en- 
gineering department blossoms out with those new products or new ideas they have been 
working on? Will this be the month you will blossom out with that new job you have been 


dreaming about? 


If you as an employer or an engineer are unable to say “Yes” to either of those questions, 
then May should be the month you contact your E.S.P.S. office at once and make the Staff 


blossom out with real “Service” for you. 


B.H.A. 


POSITIONS AVAILABLE 


R-9802 ELECTRICAL DESIGN 
CHECKER. 3 plus yrs. exp. checking 
electrical work in large self-contained in- 
dustrial plants. Duties: checking out 
power lines in any part of a steel plant. 
Salary: $2.75 to $3.25 per hour. Em- 
ployer might neg. fee. 

R-9801 SALES ENGINEER. Grad. 
Elect. Age: to 35. 2 plus years exp. in 
control application or design. Duties: 
sales engineering of control panels to 
manufacturers in metropolitan Chicago 
area. Will have to make own layouts. 
Salary: $350-$500. Employer will nego- 
tiate fee. Traveling. Loc.: Chgo. 
R-9800 SALES-SERVICE ENGINEER. 
Chem. Eng. Chem. or M.E. Age: up to 
30. Recent graduates or better with sales 
aptitude and able to handle field work. 
Duties: Training for service and sales in 
chemical field. For a manufacturer of 
chemicals. Salary: $325 to $600 per 
month. Considerable traveling. Car fur- 
nished. Loc.: U.S. 

T-9799 DRAFTSMAN-MECHANICAL. 
1 year exp. in detail drawings and ma- 
chine shop practice related thereto. Age: 
open. Knowledge of Math. to plain Trig. 
and drafting general practice. Duties: 
make detail drawings of small precision 
parts of aircraft quality. Must be able to 
make neat, accurate thoroughly profes- 
sional looking drawings. Submit samples 
of work. Manufacturer of fuel injection 
nozzles for jet aircraft. Salary: $3300 to 
$5700 per year. Employer will pay fee. 
Loc.: Iowa. 

R-9796 INDUSTRIAL ENGINEER. 5 
plus yrs. exp. in industrial engineering 
work in processing industry. Knowledge 
of cost controls and cost reduction 
methods helpful. Duties: general indus- 
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trial engineering activities for process- 
ing plant. For a manufacturer of chemi- 
cals. Salary: up to $600 per mo. Em- 
ployer may negotiate fee. Loc.: Chgo., 
California and Missouri. 

T-9795 CHIEF CIVIL ENGINEER. 
Grad. C.E. Age to 35. 10 or more years 
exp. Work will involve general super- 
vision of work of 5 or 6 engineers and 
number of draftsmen. Projects include: 
dams, flood control, grading, airports, 
waterworks, sewers and sewage treat- 
ment. Just be able to keep up with mod- 
ern trends. Salary: open. For a firm of 
consultants. Location: Iowa. 

R-9794. TOOL ENGINEER. Grad. M. E. 
Age: 30-40. 10 years exp. in machine 
shop and tool room operations. Knowl- 
edge of metal fabrication and punch 
press. Duties: methods and tooling for 
job lot production for metal fabrication 
company. Salary: $8000-$10,000. Em- 
ployer will negotiate fee. Location: Chi- 
cago area. 

R-9793 CONCRETE RESEARCH C.E. 
Age: up to 35. 1 plus years exp. in con- 
crete making or research work. Duties: 
work on highway development problems 
regarding use of concrete pavement and 
studying resurfacing with concrete. Sal- 
ary: up to $450 per mo. Employer will 
pay % fee. Some Travel. 

R-9792 DESIGN AND DEVELOP- 
MENT, ME. Age: 35-50. 7 plus years 
exp. in design and development of high 
speed machinery. Knowledge of printing 
presses helpful. Duties: redesigning and 
refining present line of printing presses 
for newspapers and magazines. For a 
Manufacturer. Salary: $8000-$12,000 
per year. Employer will pay fee. Loc.: 
Chgo. 














If placed in a position as a result of an Engi- 
neers Available or Position Available advertise- 
ment, applicants agree to pay the established 
placement fee. These rates are available on 
request and are sufficient to maintain an effec- 
tive non-profit personnel service. A weekly 
bulletin of positions open is available to sub- 
scribers. Apply ESPS Chicago. 





ENGINEERS AVAILABLE 


DESIGNER Chem. Eng. 27. Some pre- 
vious drafting and field work. $3900 
Midwest MW 606. 

ELEC. ENGR. EE 41. Eight yrs. design, 
drafting, and layout of electric motors, 
switchboards, control panels, and power 
plant equipment. Midwest $6000 MW 
607. 

CONST. SUPT. 32. Ten yrs. designing, 
specs. writing, and drafting for archi- 
tectural and industrial firms. $7500 Chi- 
cago MW 608. 

DESIGNER CE 23. One yr. Surveying, 
Structural analysis and design on roads, 
ditches, and bridges. Also eight mos. 
architectural drafting. Midwest $5900 
MW 609. 

DEVELOPMENT ME 31. Three yrs. 
layout drafting, design, and development 
work for special devices. Two yrs. pro- 
duction routing, flow diagrams, cost 
work and some timestudy on road and 
sanitation equipment $4800 Midwest 
MW 610. 

FIELD ENGR. Arch. Engr. 25. Twenty- 
two mos. drafting, design, surveying and 
laid out pile foundations for three tall 
buildings. $4000 South MW 611. 
FIELD ENGR. CE 31. One yr. design 
and detail of steel storage tanks. $5000 
Midwest MW 612. 

TIME STUDY ENGR. MS M&lE 34. Six 
yrs. in charge of assignment servicing 
clients in wage incentives and labor 
standards, methods, plant layout, control 
Seven mos. charge of establishing pro- 
duction rates. $9600 Midwest MW 613. 
SUPT. IE 33. Two yrs. 6 mos. super- 
vising all quality control activities, hire 
and train help. Two yrs. three mos. com- 
pletely organize quality control depart- 
ment. $10,000 Midwest MW 614. 

IND. MGMT. ENG. AB 50. Five yrs. 
Ind. Engr. doing time study, methods, 
cost estimating, preparing of processes, 
setting and formulation of labor stand- 
ards. $5000 Chicago MW 615. 

GEN’L. MGR. 52. Twenty-five yrs. su- 
pervising manufacturing, production, 
sales, advertising, engineering and pur- 
chasing of metal products. $12,000 Chi- 
cago MW 616. 
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Rogers Park 4-1295 
GR eenleaf 5-6960 


CONTRACTING 
AND 


MATERIAL CO. 
Engineers & 
Contractors 


EVANSTON, ILLINOIS 
1235 Dodge Avenue 





MUNCIE CONSTRUCTION CORP. 


Contractors 
for 
Utility Maintenance 
and 
Construction 
Transmission Lines 
Substation 
Distribution Systems 
Plant Electrical 
201% East Adams Street, 


Muncie, Indiana 





Alvord, Burdick & 
Howson 


ENGINEERS FOR 
Water Works, Water Purification, Flood Relief, 


Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive Chicago 6 


Telephone: CE ntral 6—9147 


GRIFFENHAGEN 
& ASSOGIATES 


Consultants in Management 
since 1911 


Sy 


CHICAGO 
333 N. Michigan Avenue 
RAndolph 6-3686 


NEW YORK * BOSTON * WASHINGTON 
MILWAUKEE * LOS ANGELES 








4606-28 West 12th Place 
Chicago 50, Ill. 


BI shop 2-1533-4-5 Town Hall 3-0905 

















Index of MIDWEST — Advertisers 


Alden, Vern E 

Aldis & Co 

Alvord, Burdick & Howson 

Appraisal Engineering Corp 

Arketex Ceramic Corp. ............ 9 
Battey & Childs 

Bell Lumber and Pole Co 

Berthold Electric Co 

Burns, John Construction Co 
Contracting & Material Co 

Delta-Star Electric Div 

Durkin, J. W 

Federal Pipe & Supply Co 

Flood, Walter H. & Co 

Freyn Engineering Dept 

General Electric Co.............++: 2 
Greeley & Hansen 

Griffenhagen & Associates 


Gritschke, E. R 

Haines Company 
Hansell-Elcock Co 
a rrr 25 
Illinois Brick Co 
Jamar-Olmen Co 

Line Material 

Lyman, W. H. Construction Co 
Morrison Construction Co 
Muncie Construction Corp 
Portland Cement Assn 


Reliable Contracting & 
Equipment Co 

Sargent & Lundy 

Schweitzer, Wm. E. & Co 

Western Ventilating & 
Engineering Co 

Zack Company 








J. W. DURKIN 
District Manager 
Sangamo Electric Co. 


Room 1942 
Field Bldg. 


Phone: 
ST 2-0438-9 


135 South LaSalle Street 
CHICAGO 3, ILLINOIS 





Battey & Childs 


ENGINEERS — ARCHITECTS 
231 So. LaSalle Street 
Chicago 4, Ill. 


INDUSTRIAL PLANTS 
POWER PLANTS 
RAILROAD SHOPS & TERMINALS 


DESIGN SUPERVISION 








en ee ee ee ee 





Firm Address: 


Home Address: 


Home Phone: 


Help the Society help you! 


Keep it posted on changes in your status 





To make sure we have you listed correctly, 


MAIL FORM TO THE WESTERN SOCIETY OF ENGINEERS 
84 E. Randolph St., Chicago 1, Ill. 


May, 1953 











For 65 Years, we have helped Industry build Laie with 

STRUCTURAL STEEL == 
Erection for 

» ~ l} : LD N ( S —Institutional, Commercial, Manufacturing 





* 4 q f) t ES —highway and railway, public and private 





> POWER PLANTS ~~~ 








® —processing plants, mining and other special 
purpose installations 








When the job calls for Structural Steel 
Consult HANSELL-ELCOCK! 


Foundry Division 


IF YOU MANUFACTURE sccie tcc ier ott ct tastnes 


laneous Machinery... 
IF YOU N EF Quality Castings, in Small or ee onesie in Weights from 
Fifty Pounds to Twenty Tons Each. 


RELY ON HANSELL-ELCOCK FOR  seeswre.conenes sro 


Iron  eanieest ieveliins 
Machinability »- Complete Metallurgical Control 
Dimensional Uniformity + Rigid Inspection «+ Low Cost. 


GIVE US A CALL at CA-5-7000 (Chicago). 


485 WEST 23rd PLACE -«- CHICAGO 16, ILLINOIS 




















TOTAL 
BLOOD 
DONATIONS 


“O”-TYPE BLOOD 
universal type 


TO KOREA AS WHOLE BLOOD 
BY AIR WITHIN 4 DAYS 


CTRATED WHOLE 81000 
HUMAN 


THIS IS WHY BLOOD IS AMERICA’S 
MOST PRECIOUS NATIONAL RESOURCE 


WHOLE BLOOD—The acme of therapy: replenishes body's oxy 
gen supply; combots shock; can be preserved 


21 days under refrigeration 
BLOOD PLASMA—Combots shock; can be preserved five yeurs Mei 
SERUM ALBUMIN—Combats shock; con be preserved five yeors. Rg 
GAMMA GLOBULIN—Effective in minimizing polio porolysis; pre- 


venting measles; used to treat infectious hepa- 
titis; cam be preserved one year 


Prepored by—Public intormotion Department 
hicage Chapter, The American Red Cross 





Here’s what happens 
to the blood you give to the. - 


NATIONAL BLOOD PROGRAM 
THROUGH your Chicago Chapter 
American Red Cross 





OTHER BLOOD TYPES 


Processed into 





SERUM ALBUMIN — 


and 


GAMMA GLOBULIN 


Hoseut 


= 





— 


Orv 
processed from 
a pint of blood 








